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To the Right Honoiirable 
GEORGE 
Ford DART MOUTH, 

Maſter ofthe Horſe to 


K. James II. 


| Maſter General of His Majeſty's 

Ordnance and Armories, One 

| of His Majeſty's moſt Honou- 
rable Privy Council, 0c. 


This ſmall Mathematical Treaſury is hums 
bly Dedicated and preſented by 


| My LORD, 
Tour Honxour's moſt humble 


and obedient Servait , 
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John Taylor. 
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| THE 
IPREFACE 


READE KR. 


| OW admirably profitable the ſtudy of 
the Mathematicks hath been to theſe . 
Zritith Iſlands, ard to all other parts of the 
WUniverſe in which any kind of good Learning 
nath been eſteemed and prattiſed, is well 
nown to all wiſe and judicious men. An 
deed it is an undeniable truth, that among 
Þ humane Arts and Sciences whatſoever, 
e Noble Science Mathematical hath ob- 
tained the greateſt evidence of certainty, as 
$eing the Queen of Truth that impoſeth no- 
ing on her Subjeits but what ſhe proves by 
voſt infallible Demonſtrations: 
| Now this prerogative reſults from the 
Yerity and perſpicuity of its Principles, 
bick conſiſt of Definitions , Poſtulats 


'&1d Axioms, Hence comes it to paſs that 


W Propoſitions that are proved by thoſe 
moſt infallible Precepts are called certain 
'& A_2 demons 


To the Reader. nw 
demonſtrative truths ; for which cauſe Weſt | 
hath been the endeavour of Fs af Philoſoſeafe 
 phers to make the force of their ArgumentÞere 
(as--fax--as the quality rof their. difcourſWMarr 
would admit ) amount uuto MathematicaFTrac 
Demonſtrations, as being the moſt conviifGold 
cing proof of.a Propoſition that by humanſjin th 
reaſoning cayu be given. . _ 
Now having for divers:years (amongſt mi 
* other Studies) been converſant in the ſtudus th 
of the Mathematicks, and for my own pr 
wvate uſe compiled this Treatiſe, never in tf 
leaſt intending it ſhould have appeared 
publick in. this nice aud critical Age; 4 
-it bygchavce falling - into the hands of | ſo 
of my.Mathematical Friends aud Aequiat 
trance, 7 have at their requeſts contle (Fer 
to publiſh. it , though not” without \ a"prei 
averſion in my own mind to expofe'my- ſeſcurio: 
in any publick thing. © | © ret? 
But this difficulty being overcome; T'ſhqjtious 
give the Impartial © Reader” #0 under/tarh If 
that I have faithfully compiled ths Treationy, : 
from the beſt of Authors (and my own EFfthe }: 
perience;) that 1 have contratted their ſince c 
rious Warks into thislittle' Cabinet or hol Ne 
Compendium of the Marhematicks , Gr 
which thou ſhalt: find 'the-whole Subjet cle Fu 
ly and-jutelligibly handled : I have: uſed 
plain and'eafre method: T'have laboured | 


Toithe Reader.” 
bers plain and perſpicuous' as. poſſible : F 
ve applied ſuch Examples to each as may 
uſe Reſt demonſtrate: their Operation, be. moſt 
11loſoffeafie for memory, . and applicable to practice y 
mentWYere 1s indeed Multum'in Parvo, the whele 
courſ@Marrow of the Mathematicks. 2s. 7x. this 
aticaJTract afforded thee, which is as a true and 
0nviffGolden Rey to unlock the chorceſt myſteries 
umanſin thoſe Arts contained. 

- -j Thus, Reader .,\ 7. have laid: my labours 
oft mefore thee, aud muſt intreat thee to uſe me 
ſtuds thou wouldft be ' done by, which is the 
4 prifSpontaneous att\of every good man. | 
in th- ' But. if this" ſhall chance to fall into the 
red Rhhauds of any curious. conceited perſon, who 
 » Dfthinks himſelf wiſer than the reſt of the 
" fomtpyorld, and ſo he beginneth enviouſly to carp 
J8ainlLereat, and like a Countrey Cur bark at my 
entepack/ide, to him T ſhall in modeſty onely ſay, 
gre$-----Facilius cit} unicuivis noftrum aliena 
y- /ecurios> obſervare : quam propria negoria 

"Fre? agere. *77s much eafter for thoſe cap- 
[- ſbatious Readers to tarp than to copy. 
r/tam If the ColleCtions of Authors ſhall offend 
eatiiany, and fo procure the ſame cenſure with 
» Efthe Jackdaw, as our learned Poet hath loag 
'r uilince cautioned againſt ------ 
choml Ne, fi forte ſuas repetitum vencrit olim 
BE Grex avium plumas, -moveat cornicula 
clea{ Furtivis nudata coloribus, [ riſum, 
ſed A3 I would = 
red | | "2 


To the Reader, @ | 

7 would have ſuch contentious Readers 
know that I have robbed no mau of the ho- 
nour of his Works, but have given to each bis 
duc ; only I have borrowed ſome choice things 


of them , which is no more than what the 


moſt learned have always doxe. 


Thus, Courteous aud Impartial Reader, 
tis only for thee that T have taken theſe 
pains, and have ſubmitted to the publication 
hereof, and it is to thee the future parts of 
wy ſtudy ſhall be ſerviceable, hoping that 
thou wilt find ſucceſs in all thy Studies accor 
Aing to thy defire and endeavour ; which are 
_- ſhall be the hearty wiſhes of him who is 


Thine and ©rania's 


Servant, 


London, RA John Taylor. 
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lor, 


To theREADER. 


eB _ ck wonke rage ocy 5 
reaſury, ingly to: the Re- 
queſt of my Fiend I did, and I muſt confeſs 
with no ſinall fatisfaftion to my elf to ſte 16 
much Pricey ys of I Maki 
Arts ſon and compendioufly digeſted into 
this Portable Volume ; Tl be Seeful not 
only to Learners and meer Thrv's, but to others 
alfb who havemade forme conſiderable progreſs 
in theſe Studies. "Tis well Methodiz'd, very 
Conciſe, yet Plain and. Perſpicnows, fo that any - 
perſon of a pregnant fancy, may without. a 
Tutour- (.in: ſome reaſonable time ) wade 
through the whole, or any part thereof, and 
fuch as would be more expeditious may take 
the affiſtance ofa Teacher ro inftrutt them. 

The Author is wholly a ſtranger to me, but 
to give him his due, in my opinion he has diſ- 
charg'd himſelf like a Maſter intheſfe Arts, and 
an Ingenious Mathemarician, to whomlT return 
thanks for this his generous offer in preſentin 
his Mathematical Treaſury to the Publick, no 
remain 

October A true Lover of the Mathemati- 

25. 1686. cal Sciences, anl all ſach that 

really delight in thoſe pleaſing 
(but uſefull) Speculations, 

From my Houſein 
Baldwin's Court in 


Baldwin's Gardens, 
over apialt the Old Henry Coley n 


Hole in the Wall, A 4 


Courteous Reader, Stich in T1 
[| Have - peruſed\;this Treatiſe.;- and find 
- that the' Author has 'in-every' reſpe&> 
diſcharged himſelf like an Art; ; the 
Work throughout the whole, is very 
plain'and eaſie;, nothing- being omitted 
that might, render. it Injelligible to the. 
meaneſt capacity..: And indeed,. I know 
not - any Treatiſe -of this nature : extant 
that is more Practically handled, fo.that I 
doubt not but that'it will be ery ſervices 
able to the Publick ; and" that thou 'in 
particular mayſt find ' incouragement in 
the'peruſal thereof, is the hearty wiſh .of 
him who is .. . | 


: 
s 
- > 


 Thine'and Truths Servant, 


John Hawkins, Philomath. 


OF&ob, 30. 1686, 
2h. 40 P.M, 


TY AST, 


w 


bt Pa en Tn M.A ES, 3 . Als 4.5 


To his learniedand ingeniousFriend 
Mr. John Taylor, ithedeſcrved 
Praiſe of © his Excellent Book 

intituled 7 heſaurarium Mathema- 

tIC#. ee" we | 


- A Tas and Hercules hom Poets feign,: \ 


The heavy load of the Earthito ſuſtam::.. - 
If ſo? great Toyl and. Labour they they.took, ._' 
Yet not (0 much. as thuu haſt in thy Rook. - . 
Not like to them thy Labours, fictions. are, - 
Thy works ſo true ingenious, and ſo rare, 
That ſeldom yet ſuch works from man did flow, 
For thou by them doſt. teach us all to know 
The ſecrets of all Sciences and Art, 
IWhich freely unto us thou doſt impart. 
Thou ſhew'ſt us hyw-Numbers to underſtand, 
And bow the Speech of Numbers. to command. 
Geometry, the. Queen of truth, did ceaſe 
The Egyptian. trouble, and did cauſe a peace; 
When proudly Nile bad overflown their ground, 
And all their Bounds and Land-marks did confound: 
By it, each man his proper Right did gain, 
And Peace by it great Egypt did obtain. 
This Art ſo cenſpicuous thou haſt made, 
That to thy Glory it. can never fade, | 
By Sines, Tangents and Secants thou doſt ſhow 
Us all the parts of Triangles to know. 
Thy lofty Genius wiewed the Stars on high, 
So that full well thou know'ſt Aſtronomy. 


AlI motions of the Sun and Planets thos 

Doft anderffand, thy works do ſbew it now. 
For thou ſuth Rules and Preepts doſt apply, 

Þ this thy Buk w#t0 Aftronomy; 
Demonſtrated by rules ſo rare and plain, 

That he's a Dunce that can't it now obrain, 
Thos baving wview'd the Spheres of Heaven wel, 
Then on our Mother Earth thy _—. 
Thou viewd'ft her round, ev'n by inſpeting all 
The known parts of the Coſometick Ball. 
nd bere in this thy Book thow Iet'f® ns ſee, 
How Nations all moſt diſagreeing be. 

The Seaman he adores thee as bis Friend, 

So liberal unto him thy Art doth lend; 

And thou him wilt not thy Talent hide,” 
Thy Book's @ Light-houſe Mariners to guide . 
Surveying rhou doft teach and that Þ plain, 
That any one that Art may well obtam : 

And by that means _— to dichand, 
Attending Lord and Tenant of the Land. 

To thee the Brooks and Springs do all ſubmi, 
And they will glide to that place thou think'f} fir. 
Thou ſhew'ſt Mechanick well to apprehend, 

To meaſure Board or Glafs, nay as @ Friend, 
Teacheſt them how both Timber round and ſquare, 
And Stones to meaſure of what kind ſore. 
Therefore to thee they praiſes ſtill will give, 
And tho' thy Body's dead thy Fame hal? laws 
The Art of Gauging thou doft plainly teach, 
And farther far than worthy Oughtred reach 
into the Myſtery of that curions part, 

And nuble Branch of Mathematick Art. | 
Thou meaſuref# the courſe of times ſhort ſtay, 
Thus Dials ſhew ns how time flies away; 


mat 


That thereby we may mind our fadin breath 
And pr argtion make df cert ai 
Thy Jo? s alſo preper'd Marsto mou. 
In raifing Forts fern to defend the Land. 
In orderipg Armies in Battail aray, 
And F 4., Encamping when they make a ſay. 
The Gunner's Magazine /ies in this Tract, 
From whence direttions be may harue t0 ſack, 
Or ſtorm @ Town,or batter down a wall, 
Or make a Breach and at the joyfull al 
Of Turrets high Huzza's 70 make for joy, 
And entring in, his Enemies deſtroy. 
Ms. —_— af Ry - ” 8 are nan'd , 
In this ric Har ge o neatly frams. 
Our friendly Aubour doth gw F 
Wiſhing ſucceſs, and that with all his = 

_ w fem rs let us not be ſo rude, 

ET, wiſh him well and [0 conclude. 

pet thow, O Authour of this Treaſury, 
Reap to thy ſelf profit and praiſe thereby ; 
And maiſt thou ever, ever hoy be, 
That we more of ba Learned works may fee. 
Live thou in ſplendid comfort to. thy end, 
So prays thy bumble Servant, and t ' Friend, 


July 20, 
1686, 


Geo. Barrow, 


To the Learned Authour my much. 
reſpected Friend Mr. Zohn Taylor 
on his Herculean labours in the 
Compoſure of this. Excellent +» 
Mathematical Treaſury. 


T ncreaſe our Muſe,rouze up ye Siſters nine, 
O » us beſtow your Art that we may praiſe 
_ H # works, his worth and his real deſign'; 
N ot honour vain, but kill aloft to raiſe. 
Vain Glory's to him but a trifling Toy, 
"Tis Art alone,” Tis that which is his -Foy. 
| | a view'd 


T he Earth he hath trac'd, the Spheres of Heav'n 
A nd Stars and Seas whoſe billows loud do roar ; 
Y et 7s he not nor can hee ſo rude, 
L ike many others to lock up his ſtore, 
O h he doth not! this Treaſure ope doth ſtand : 
R ecerve it as a Fewel from his Hand." 
Our noble Friendan# Authour what's thy due ? 
Honour thou ſlight'ft, Treaſure's too vein for you, 
Thy mind is fixt on Sciences above, 
Thou art Urania's favourite and love. 
Thou knowſt her ways her Art's at thy command, 
She [miles »pou thee,ouides thee by the hand : 
For which ;hy Name we will extoll and praiſe, 
As far as Phoebus ſends his golden rates. 
Therefore in happineſs let thy time run, 
And reſt in Peace when that thy Period's come. 


| Sept. 27. 1686, 
Tho. Robinſon, 


An Acroftick on the Name of my 
much reſpected and ingenious 
Friend: Mr. Zohn 7 aylor. 


f Mathematicks be the Art to teach, 

by thy Book . the Learned then may reach 
eavens Poles, and Circles without doudt or fear, 
or to. find out each Star it's Hemiſphere, 


hough Archimedes hath much glory Tor 
mong [+ the Syracuſians, why nor, 

ea Statyes be eretted to thy Name? 

et Eagles wings towre and ſcar thy fame. 
happy maiſt thou be, and this thy Book 
eaders. inſtruct when ere they im it look. 


POPR>9 205 


London, July 29. 1686. 
Fran. Pierce. 


ADVERTISEMENTS 


LL Gentlemen, or other Perſons that 

| ſhall have occaſion for any tort of ///arhe- 

_ matical Inſtrument s,cither for Sea of Land, 

may be furniſhed by - Foby Worgan, Mathoria- 

rical. Inſtr ument-maker under St. Dunſgn's Church 

in Fleer-freet, London, FL 

At' St, Georpe's Church in Southwar karetaught 

Writing; Arithmetick, . .Merchants Accounts, 

Geometry, /Trigonometry, Aſtronoty, Navi- 

gation, ' Sufveying, Dialing, Gavgingand/Gun- 
nery, by Fohn Hawkins, Philemach: © 


HENRY COLEY, Philomath. at his Houſe in Baldwins 
Court over againſt the Old Hole in the Wall, 5n Bald- 
wins Gardens near Grays-Inn-Lane- 


ARITHME- Whole Numbers and V ar Fractions 
TICK th \ Deciea, and by L6ga 


ME. \ The Rud = "lo the Demonſtra- 
y- <5 3 tion and PraCtice, accordiig fo the beſt Au- 
thours. 


Copleſtial, and 
ASTRO. 


To project the Sphere in Planotoany Latitude 
ſeveral ways. eres cm ide and 
NOMY. ., Latirnde of the Planers;with their tion 
and Aſcenfion. Alſo the true Time,Quantity, 
and Duration of Eclipſes of the Luminaries 
for any time or to comme. 


Or the and np Plain and 
\ lation of Trang bo +, ern 
—_— < With the Application of the YAſtronomy. 
G ſeveral Caſes n the ( Geography. 
moſt uſeful Queſtions in-- /N avigatien 
Dyalling, 
NAVI- C In either of the three } Plain? and a; Te 
Vo principal kinds 4 by the< Mercator's 
Ss 2, hy $ Great Circle. 


b-- AL- The Se@or, and other 
LING Infrumenally by onrendeng Sealer (Tan. 
; Arirhmerically Logarithins, Sines & 

\ Several rea va Ys vo _— 4 Plar, and 

divide gs , alſo rhe taki _ Alti- 


tudes, Prof ces, as 
-— hal ther witti the' me Bree of all aw, of 
; Superficies, as Bo wds/Blaſs and Pavetnent; 
alſo alt Selids, vix. Timber, Stowe, (Sc. 
Regular and I 
| pogo; 1 ny of Vier fs my 
Cask,whether rull or y empty. 
GAGING 3 content or-ſolidity of Brewers Veſfels, Ge 
Tuns, Coppers, Backs, Coolers, We. 
ASTRO- In all its parrs, and to. the beſt Au- 
LOGY thors, with ſeveral yariecies ot known 
* © tocvery Profeflor. Nennobis nati ſun. 
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Arithmetick. 
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| CHAP 1. 
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o.' | OF ARTTHMETIC K; 


| RITHMETICK is Omnia quecunque 4 

; * of num. frimeva rerim. naturd 
(s 6 Any Figs of __ conftrutta ſunt, Nume- 

bring well, or as Mage forum. videutur . Fatione 
, nitude, or greatneſs, 1s formate, Hoc enim. fuit. 
tI- - antÞ f. : Prencipale in animo con- 
, the ſubject of Geome {us exemplar. Boctius 
S& | ry, fois multitude, or Atith. lib. 1: cap. 2: 

number , that- of 4+ i 
4 tithmetick, 


I ſhall-not in this place trouble you with rhe | 
firſt Rudiments: of Arithmerick, .as Numeratt- - K 
þ on , Addition;, Subſtrattion, : Multiplication; | 

* } arid Diviſion: becauſe they are Sc largely 
| handled by many, as Mr. Leybourn, Mr. Win- 
= zate, and divers others; and alſo rttat thert 

this Book would fwwell to too big a bulk for the * 
Pocket, and fo my deſign would be fruſtra- 
ted ; I ſhall therefore _— propofe and o__ 

tat 


2 Arithmetical Propoſitions. 


rate ſome principal Propoſitions, that are of 
Special moment in Arithmetick, and which 
moſt" immediately concern the other following 
partsof this Treatiſe. 


SECTION L 
The Explication of ſome Arithmetical Pro- 
poſitions. 
PROPOSITION LI. 


To three numbers given, to find a fourth in a Di- 
rect proportion. 


Tooperate this proportion Multiply the third 
term, by the ſecond term, and their product 
divide by the firſt term, the Quotient ſhall be 
a fourth term required. Examp. 1. Admit the 
Circumference of a Circle whoſe Diameter is 
14 parts be 44 parts, what is the Circumference 
of that Circle, whoſe Diameter is 21 parts? 
Now according to the Rule if you multiply 
the third term 21, by the ſecond term 44, it 
produceth 924; which divided by the firſt 
Term 14, the Quotient, is 66, and ſo the 
Circumference of the Cirle, whoſe Diamerer 
is 21, will be 66 parts, and fo for any other 
ina direct proportion, 


PROP. 


'E of 
hich 
wing 


Pros 


) P. 


Arithmetical Propoſitions. 3 
PROP. IL 


To three numbers given, to find a fourth in ats 
Inverſed proportion, 


To operate this proportion, Multiply the 
firſt term, by the ſecond term, and their pro- 
duct divide by the third term, the Quotient is 
the fourth term required : Examp. Admit that 
100 Pioneers, be able in 12 hours to caſt a Mote 
of a certain length,” breadth, and deprh ; ini 
what time ſhall 60 Pioneers do the fame ? Now 
if according to the Rule, you Multiply ths 
firſt term 100, by the ſecond term 12,their pro 
duct is 1200 ; which divided by the third term 
60, the Quotient is 20, fo I ſay that im 25 
hours, Go Pioneers ſhall do the ſame, and. fo 
for any other in an Inverſed proportion. 


PROP. Ik 


To three numbers given, to find out a fourth in a 
Duplicate proportion, 


The natureof this propoſition is to diſcover the 


- propottion of Lines, to Superficies, and Superfi- 


cies, to Lines; for like Plains are in a duplicate 
Ratio ; thar is as the Quadrer of their Hc-0/og al 
ſides ; therefore tro Operate any Example in this 
proportion, Square the third term,and its ſquare 
multiply by the ſecond Term,ctheir product di- 


vide by the ſquare ofthe firſt Term,the Quotient 


is the 4ch. tern ſought; Examp. Admitthere be two 
Geometrical ſquares ; now if theſide of the grea- 
B 2 toe 


gd. t; 


| & Avrithmetical Propoſutions. 
| Th 


ter ſquare be. 5o feer, and require 3000o Tiles 


to pave it ; what number ſhall the leſſer ſquare 
require, whoſe ſide is 3o feet ? To operate this 
according to the Rule, I ſquare the third 
Term 3o, whoſe ſquare is 90o : then I multiply 
"it by the ſecond Term ooo, its product is 
2700900, which divided by 2500, the ſquare 
of the firſt Term 50, the Quotient is ro080, and 


ſo many Tiles will pave the leſſer ſquare, whoſe | 


ſide is 3o feet. 
PROP. IV. 


To three numbers given, to find a fourth in a 
Triplicate proportion. 


THE nature of this propoſition is to diſco- | 


ver the proportion of Lines te Solids, and So- 
lids to Lines ; for like Solids, are in a Triplicate 
Ratio, that is to the Cubes, of their Homolo- 
gal ſides : Therefore to operate any Queſtion 
in this proportion, Cube the third Term, and 
his Cube multiply by the ſecond 'Term, and 
their product divide 'by the Cube of the firſt 


Term ; the Quotient is the fourth Term | 
ſought. Examp.: Admit an Iron Buller whoſe | 


diameter is 4 Inches, weigh 9 pounds; what is 


the weight of that Buller whoſe Diameter is 6 | 


Inches ? Now to operate this proportion , firſt 
according to the Rule I Cube the third Ferm 5 
whoſe Cube is 216, then I multiply its Cube 
by the ſecond Term 9, the product is, 1944, 
which divided by 64, the Cube of the firſt 
Term ; the Quotient is 3o 4 pounds which is 


equal unto 30/7. 6 ounces ; which is the weight 


of 
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Tiles 

_ of the propounded ſhot ; and ſo for any other. 6. x. 
this | 

hird PROP. ,Y. 

ply 


Ct is Þ To ro numbers given, to find out a third, fourth, 
uare BY fifth, ſixth, &c. Numbers in a continual pro- 
and portion, | | 
hoſe 
| To operatethis proportion, you muft multi- 

ply the ſecond number by it ſelf, and that pro- 
duct divide by the firſt Term, the Quotient is 
a third proportional: Again you muſt multiply 
in & || the third Term by it ſelf, and its Quadret di- 

vide by the ſecond 'Term, the Quotient is a 

fourth proportional, and ſo afterthis manner a 
iſco- Þ fifth, ſixth ; or as many more proportionals as 
So- | you pleaſe may'be found : Examp. Let it be re- 
cate F quired to find fix numbers in a continual pro- 
olo- | portion to one another ; as 4 to 8. To operate 
tion | this firſt according to the Rule, I multiply the 
and | ſecond Term $8 by it ſelf the produdt is 64, 
and f which divided by the firſt Term g, the Quoti- 
firſt } ent is 16 : ſois 4,$, and 16 in a continual pro- 
IM | portion; Andſoobſerving the Rules preſcribed, 
zoſe F proceed in your operation untill you have 
It is | found your ſix numbers in a continual propor- 
Ss 6 | tion ; which in this Example will be 4, 8, 16, 
rſt F 32,64, and 128, and fo will you have form'd 
ms || tix numbers in a continual proportion. 


B g 
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PROP. VI 


Between two numbers given, to find out a mean 
Arithmetical proportional. 


THIS propoſition might be performed 
without the help of the rule of proportion : ne 
vertheleſs becauſe it conduceth ro the Reſolu- 
tion of the next enſuing propoſition, I inſerr it 
in this place ; To operate it this is the Rule : 
add haif the ditierence of the. given "Terms, to 
the leſler Term, ſo that Agragate, is the Arith- 
meticai mcan required : Examp. Admit 20 and 
55 tv be the two numbers propounded : Now 
to operate this propoſition, firſt according to 
the R.' ic, I find that the ditference of the two 
gi/27 ferms 20, and 5o, is 3o, whoſe half is 
15, winch veing added to the lefſer Term 20, 
it makes 25, ſors 35, a mean Arithmetical pro- 
Portion betwixt 20, and 50, given, 


EA £3:P. VIL 


Between two »umbers given, to find out a mean 
Mr;fical Proportional. 


BOETIUS hath this Rule for it, where- 
fore take his own words : * ſaich he, © Differen- 
* tiam terminorum in mi- 


Bhs In bis ſecond Book of © ,orem terrhtinum multi- 
DIS Aritl,metich, and the "WOT 1 , . 

33 Cbapter;where he ſaith ny poſt yg a” 
that this proportion hath, mHmos, O& juxta C1117 qut 
Magnum vim in Muſici *©* zde confecties eft ;, com- 
modulaminis tempera- * znirre illum numerum , 


ns 


H 


earl 


ned 
ner 
(olu- 
re it 
ale : 
, to 
rith- 
and 
Now 
5 0 
two 
If is 
20, 
pro- 


mean 


ETC- 
rene 
mt 
ultt- 
 FEer- 
7 qut 
com®- 
um , 
qui 
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& 7ui ex differentiis & ter- mentis,8& in Speculatione 
& mino minore produtfus naturalium queſtionum : 


«c ..,]: #4. e. Great force in Mu- 
eft, cujus cum latitudi fical conjefitien; (or- tn 
«© nem inveners, addas 


: the Compoſure of Muſick) 
« £21 mimnori termino, 


and in the diſcovery of 
* quod inde colligitur me- the Secrets of Nature. 
« lium terminum pones. That is, Multiply the 
difference of the 'Terms, by the leſſer term, and 
add likewiſe the ſame Terms together : this done 
if you divide the product, by the ſum of the 
Terms, and to the Quotient thereof, add the 
lefſer Term ; the laſt Sum is the Muſical mean 
deſired : Examp. Admit the two numbers given 
bes, and 12. I fay that if the difference of rhe 
Terms which is 6, were Multiplied by the lef- 
ſer Term 6, it would produce 36 ; thenif you 
add the two terms 6, and 12, together : their 
ſum would be 18, now if you divide 36, by 18, 
the Quotient is 2; laſtly if to the Quotient 2, 
vou add theleſſer Term 6, the ſum thereof will 
be 6, which is a Mean Muſical proportional 
required. | 


PROP. VII. 


How to find the Square-Root of any whole num- 
ber, or Frattion. 


Defin. ToExtraft the Root of any Square 
number propounded, is to find our another 
number, which being Multiplied by it ſelf, pro- 
duceth the Number propounded. Now for 
the more .ealie and ready Extraction. of the 


Square-Root of any number given, This Table: 


B 4 here- 


$. I. 


6. I, 
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here under annexed will be uſefull; which: at 
firſt ghr giveth all ſingle Square numbers, with 
their reſpettive Roots, 


G 
- 


koor.|1|2|3 4 5|617 s|o 


[SQUAR. 


H—— 
* 


| 
| 9 | 16 25 36 49 5A 


The Explication of the Table. 


In the uppermoſt rank of this Table, is pla- 
ced the reſpeCtive root of every fingle Square- 
number, and in the other the iingle Square- 
numbers themſelves ; ſa that if the Root of 25 
were demanded, the Anſwer would be 5, ſo 
the Square-root of 49, is 7, of $1 is 9; and f6 
for the Reſt, and fo contrarily the Square of 
the Root F is 25, of 7 is 49, of 9 is 81, &c. 


Example : Tf the Square-root of 207 36, were 
r<quired, fir they being wrote down in or- 
der as you ſee, draw the 
* As you uſe to doein Crooked-line, * then to 
Diviſion to repreſent the prepare this or any 0- 
UOtIeNt. | 
_ ther number for Ex- 
traction , make a point over the place of 
Unites;, and fo on every other figure towards 
the Left-hand, as you fee in the Margenr. 
; Then 


ſi 


EBYMrbl<Knmypmer =» 


Rus AQ, 


1 at 


7th 


=, 
? 


CC OS —_- 
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Then find the Root of © +. » 


the firſt Square 2, which 207 3 6 (* 4 4. $4 
isI ; placeit inthe Quo- T7 

tient, and alſo under 2; 
then draw a line, and 1 o 7 

ſubſtraCt x from 2, there 2 4 

remains I ; which place 9 6 

under the line, then to —— —— 


the laſt remainder r, 1113 6 
bring down the next 28 4 
Square 07.; and then x 1'T6 
there will - be this num uu ————— 
ber 107, which number O © 


I call a Reſolvend: Then _ — 
double the Root in the 
Quotient 1, whoſe double is 2, which 2 place 
under the place of tens in the Reſolvend, un- 
dera; fo 1s this 2 called a Diviſor; and 19 
called a Dividend. | 

Then demand how often the Diviſor 2, can 
be had in the Dividend 10, it permitteth but 
of 4, which place in the Quotient, and under 
7 the place of Unites in the Reſolvend, and 
there will appear this number 24 ; Then Mul- 
tiply this 24, by 4, ( the laſt Square placed in 
the Quotient ) it produceth 96, which place 
otderly under 24, as you ſee, and this 96 is 
called a Ablatitium; ( but ſome calleth it a 
Gnomon : ) then draw a line under it, andſub- 
ftra&t 95, the Ablatitium, out of the Reſolvend 
107, there remains 11, which place orderly 
under the laſt drawn line,then chereunto bring 
down the next Square 36, ſo will there be a 
new Reſolvend 1136 ; then double-the whole 
Root 14 inthe Quotient, whoſe double is 25; 
| Place 
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place it under the Reſfolvend 1136 as was a- 
fore directed ; ſo ſhall 28 be a new Diviſor,and 
113 be a Dividend;then I find the Diviſor 28 


can, be had in the Dividend 113, 4 times, ' 


which four place in the Quotient, and under 
the place of Unites in the Reſolvend, ſo there 
appeareth this number 254, which number, 
multiplyed by 4, the laſt figure in the Quotient, 
produceth a new Ablatitium 1136 ; which place 


orderly under the Reſolvend 1136, and then 


draw a line, then ſubſtratt the Ablatirumi1rzs, 
from the Reſolvend 1136 ; and the ———— 
is 00, or Nothing: and thus the work of Ex- 
traction kcing finiſhed, T find the Root of the 
Square-number 20736, ro be 144; and fo muſt 
you have proceeded gradually ſtep by ſtep, if 
the number propounded, had conſiſted of ſome 
4, 5, 6, or more Squares; ſhll obſerving the 
aforegoing Rules and Directions. 


NOTE. 


BUT when a whole number, hatly not a 
Root exactly expreſlible by any rational or 
true Number, then to find the fraftional part 
of the Root very near; To the given whole 
number annex pairs of Cyphers, as 00, ooog, 
or 000000, then eſteem the whole number, 
with rhe Cyphers both annexcd thereunto, as 
one intire wholenumber : and Extract the Root 
thereof according to the foregoing Directions, 
then as many points as were placed over the 
Integers, ſo many of the firſt figures in the 
Quotient muſt be taken for Integers ; and the 


remainder for the Roots frattional part in De- 


cimal 


14% wi 2, 
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cimal parts, and ſo you may proceed infinitely 
near the true Root of a Number. 


To Extra& the Square-Roet of, a Vulgar or Dect- 


mal Frafttion, and a Mixt-number, 


Firſt if the Fraftion propounded be not in 
its leaſt Terms, reduce it, and then by the 
Rules aforegoing, find the Root of the Nume- 
rator for a new Numerator ; andof the Deno- 
minator for a new Denominator ; ſo ſhall this 
new Frattion be the Square-root of the Yul- 
gar Fraction propounded, ſo the Square-root 
of 32 18 E. 

But many times the Numerator and Denomi- 
nator of a Vulgar Fraction hath nor a perfect 
Square-root ; to find 
whoſe Root infinitely The manner of Ex- 
near, you muſt reduce it #r4#ing the Square-rooe 
into a Decimal Fraction, of « Decimal Frattion. 
whoſe Numerator muſt conſiſt of an equal 
number of places, to wit, 2, 4, 6, &c. Then 
Extract the Square-root of that Decimal, asif 
it were a whole number, and the Root that 
proceedeth from it is a Decimal Fraction, ex- 
preſſing the Square-root of the Frattion pro- 

ofed, infinitely near : ſo the Root of 3 (whoſe 

ecimal is, $1250000) will be found to be 
123 which is very near, for it wanteth 
Not x33 of an Unite of the exa&t Square- 
root, of 53 propounded. 

Now having a Mixt Number propounded 
whoſe Root is required, 
to find which reduce it = —_ of Ex- 
into an im roper Fratti- #74 mg the Square-roat 
on, and xs. Extradt the % 7 gs 

oot 
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Root thereof as before. Suppoſe the Number 
propounded be 75 z; ; its improper Fraction is 


©, Whoſe Square-root-I find tor be. *5. or 


82, very near, ec. But if it had not an Exact 


 Square-root, then reduce the Fraftional part 


of the given Mixt-number into a- Decimal 
Fraction, of an even number of places, and 
then annex this Decimal tothe Integers, and fo 
ExtraCt the ſame, as a whole number; and ob- 
ſerve that ſo many points as: were ſet over the 
Integers, ſo many of the firſt figures inthe Quo- 
tient muft be eſteemed- Integers; and the Re- 
mainder for the Roots Fractional part. 


PROP. IX 
How to- find the Cube-Root of any whole Nun- 


ber, or Fradion, 


Defin, 'To Extract the Cube-Root of any Num- 


ber propounded, is to find out another Num- . 


ber, which being multiplied by it ſelf, and chat 
product by the number again, ſhall produce 
the number propounded ; Now for the 
more  eaſjis and ready Extraction of the 
Cube-root of any number propounded, this 
Table hereafter annexed will be uſefull, which 
at firſt ſight giveth the Cube-root of any whole 
number under 1090 ; which are called ſingle 
Cube-numbers. 
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rooT.| x 2|[3]4|5]6]7]8 J 


125|216 


343|512 wo] 


The Explication of the Table. 


In the uppermoſt rank-ef the Table is pla- 
ced the reſpetive Roots of every ſingle Cube, 
and in the other the reſpeQtive ſingle Cube- 
Numbers; for if the Cube-root of 512 were 
deſired, the Anſwer would be 8, of 64.is 4; 
and fo of the reſt : and if the Cube of the Root 
7 were deſired, it would be found 343; of 9 
ir would be 529, &c. I | 

Examp. Admit the Cube-root of the Num- 
ber 262144, were required, firſt they be- 
ing wrote down in order as you- ſee, 
draw the Crooked-line. 

* Then place a point o- * 4s you uſe todo in 
ver the place of Unites, Diviſion, co repreſent the 
and another over the | 
place of Thouſands; and fo on ftil} in- 
rermitting two places berween' every adjacent 
point; and obſerve that as njany points, as 
that order are' placed over any- number 'pro- 
pounded, of ſo many figures doth' the _ 
COlt 
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8 b conſiſt of : ſo that in this 
262144 ( 4 Example, there being 


2 1 two points, therefore the 
- Root conſiſteth of two 
46144 ' Places as you ſee in the 
— — Quotient; Now firſt fihd 
108 the Root of the firſt Cube 

I 8 262 ; which permitteth 
— but of 6, place 6 in the 
rto098 Quotient, and ſubſcribe 


its Cube 216, under 262, 

2 and then draw a line un- 

$8 derit, and ſubſtratt '216, 

6 4 out of 262, and the re- 

—_ — mainder is 46, which 
4 


place in order under the 

D laſtdrawnline as you ſee. 
[o) Then ro the Remainder 
_— 46, bring down the next 
' Cube-number 144, fo 

will there appear 46144, which I call a Reſol- 
vend : then-draw a Line under it, and ſquare 
the Number in the Quotient 6, whoſe ſquare 
is 36; Then Triple it and it will be. 106, Then 
ſubſcribe this Triple ſquare 108, under the Re- 
folvend, fo that the placeof Unites in the Tri- 
ple Square 8,..may ſtand under 1 the place. of 
Hundreds in the Reſolvend : Then Triple the 
Root in the Quotient 6, whoſe Triple is 18, 
Then ſubſcribe the Triple 18, under the Re- 
ſolvend, ſo that the place of Unites 8 in the 
Crip, may ſtand under 4. the- place of Tens 
in the Reſolvend, and fo draw. a Line under- 
neath it, and add the Triple Square 108, and 
the Triple 18 together in ſuch order _ _ 
ang ; 


! 
[ 
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ſtand, their Sum is 1098, which may be cal- 
led a Divifor, and the whole Reſolvend 46344, 
except 4 the place of Unites a Dividend ; then 
draw another line. | 

Then ſeek how many times 1098 the Divi- 
for, can be hadin 4614 the Dividend, it per- 
mitteth bur of 4, which ſubſcribe inthe Guo. 
tient ; Now Multiply the Triple ſquare 108, 
by 4, it produceth 432,which in order ſubſcribe 


_ under the Triple ſquare 108: Then ſquare 4, 


the figure laſt placed in the. Quotient, whoſe 
ſquare is 16 ; and Multiply it by 18 the Triple, 
irproduceth 288, which ſubſcribe under the 
Triple orderly, then ſubſcribe the . Cube of 4. 
(laſt placed in the Quotient) which is 64, in 
Order under the Refolvend. Then draw a 
line underneath ir, then add the three num- 
bers, viz. 432, 288, and 64, together in ſuch 
order as they are placed, their ſum is 46144: 
Then draw another line under the Work, ſub- 
ſtraCting the ſaid total 46144, from the RefoE 
vend 46144, there remains oo,, or nothing, 
which remainder ſubſcribe under the laſt drawn 
line, thus the work being finiſhed I find the 
Cube root of 262144 the number propounded, 
to be 64 : And thus you muſt have proceeded 
orderly ſtepby ſtep, if thenymber propounded 
had ariſen'to ſome 3, 4, 8, 10, or more places, 
obſerving the direction preſcribed untill all had 
been compleared: ' . 


NOT: 


BUT when a whole number, hath riot 2. 


Cube-root expteſſible by any true or Rational 


number, /- 


$. 1. 


* &" 
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' Humber, then to proceed infinitely near the Ex- 
att truth annex to the number Tenaries of 
Cyphers as 000,' 000900, 000000000, &. 
then eſteeming the whole number with the 
©Cyphers annexed as one intire whole Number, 
Extract the root thereof, as is afore taught. 
Then as many points as were placed over the 
Whole Number, ſo many places of Integers 
will there be in the Root, and the reſt expref- 
ſeth the Roothis Fractional part very near. 


To Extratt the Cube-Root, of any Vulgar or De- 
cimal or Mixt Fration conſiſting of a Whole 
Number and a Fra#ion, 


* To Extract the Cube-root of any Vulgar 
Fraction, you muſt firſt reduce itinto his leaſt 
(terms, and then according to the former di- 
feftions ExtraCt the Cube-root of the Numera- 
' tor, the Root found ſhall be a new Numeraror 
{likewiſe the Root of the Denominator ſhall 
Szcome a new Denominator ; ſo ſhall this new 
action be the Cube-root of the Fraction pro- 
unded, fo I find the Cube-root of ;*; to be 2, 
md1o for any other Vulgar Fraction. 
- -S. But many times the 
\ *:; Ihe _— Ex- Numerator, and Deno- 
ng he IVE minatfor, hath not a true 
+ ' Root: Then to find the 
*Root thereof infinitely near, you muſt reduce 
the Fraction given, intoa Decimal, whoſe nu- 
Wrator is Tenaries- of places, and then Ex- 
pact che Root according to the former Direc- 
ns, ſo ſhall che Roor found, be a Decimal 
Bion* expreſſing near' the Cu >e-root of the 
—L<_— . Fraction 


| 


« 


- .firſt reduce itinto an Im- 


or-4, whoſe Decimal is, 666656666, to be, 
22 very near the Root of ,; or 4 propounded. 
Now having a Mixt- 
number © propounded , 
whoſe Root is required, 


The manner of Ex- 
trafting the Cube- Root 
of a Mixt-number. 


proper Fraction, and then Extract the Cube- 
root thereof, as is afore direted, ſo the Cube- 
Toot of 12 32, Improper 353, will be found to'beZ 
OT 2 5. 

Bur if it hath not an Exact Cube root, Then 
Reduce the Fractional part of the given Mixt- 
number into: a Decima!* Fraction, which ſhall 
conſiſt of Tenaries of places, Then to the whole 
niamber annex the Decimal Fraction, and Ex- 
tract rhe Cube-root of the Whole, and obſerve 
that ſo many poihts as are over the Integers, ſo 
many of the firſt places in the Quotient muſt 
be Efteemed Integers, and the reſt Expreſſeth 
the Fraftional-part of the Root in Decimal 
parts of a FraCtion.fo the Cube-rootof 2 x; Dect- 
mal 2, 375000000 &c. will be found to be x; 


$34, Or 1 3B, and is very near the true Root, 
and fo for any other Mixt-number of this na- 


ture, 
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Fraftion propounded, fo I find the Root of 4. x. 


| 
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CHAP. - 


The Explication, and*.uſe of the Ta- || -: 
bles of LOGARITHMS: | 5 


Sw let 


a _— t; 


The Explication of the :T:bles of the Lo- "tigt 
garithms, and of parts proportional. 


Defin. TE Logarithms, were firſt inven- || if it 

' 4 red, found outand framed, by that | toi 
never to be forgotten and thrice. Honourable ber 
Lord, the., Lord Nepeir : which Numbers, ſo fl che 
found our and framed by. his .diigent induſtry,  -: 4 
he was pleaſed to call Logarirhms ; which in B plac 
the Greek ſignifies the Speech of Numbers, I | opp! 
ſhall nor. here trouble you with the manner of Þ you 
the Conſtruction of thoſe Tables of Legarnhms, Þf 'is rf 
Luc ſhall firſt lay down ſome brief and ge-E was 
neral Rules, that thereby -the better you may ' 4. 
Underſtand thoſe Tables, and then I ſhall ex-Y 16S 
Plain - their manifold uſes, in ſundry Exam-F the 
p:es Arichmetical, &c. der 5 


PROPHY 


the, Logarichms. 


., 4. | ..P & O Pe. f. 
"_ Mnbbavi et under i0999, 07 100000, 
*.'70 ada the —_ correſponding thereunto, 


eb! 3Þ 


y If the number propounded conſiſt of 6g 
P: ace whole” Lo afirhm is requiſet to'be and, 
as ſuppoſe (3,9 ook. for 5, tn the" top of the 
left hand oloiph,6 Hrider rhs Leiter by, and 
right againſt $; "and*. in > 
the next .Columtl was 26h Sighiſes the Nuit: 
LOG. * you” will find bis 3 7! feure ſought: 


| $z2nifies the Logd- 
this number : Or rank of Bm anſwering £0 I 


figures, 0698979, which aa Oppr/ite. 


is the Logarithnrof the 6 

nhomber 5 "ecuited. | peat gty 
- 2. If che number conſifteth. of two places as 
if it were 57, look” T7 utder N, and oppoſite 
to-it and under 1/0 G.* You wi: i] tind this num- 
ber 1. 755875,: Which is the Lopgarichm of '5t, 


the nunbef pro ounded. 


"It che nut et propounded conſiſt efthith 


ike as Wil ok for 972; Utider N;-antl 


oppolice tq 992, 'and under o) the Column, 
you ſhall fiir; thisnumber 2: 9897566, which 


41s the Lc $aridin of 97Y; the number which 
Was propounded,. 


4 But if the ttumber conſiſt of four places as 
16$5, look the thice firſt figures 16S, under 
the Column' N, and! oppoſite to thar, 2nd uh- 
der 5 ar the ro of the page, you wi ! find this 
number 3. 226599, which iS" the Legs TIT. 


of 1655, rg nuitiLer prophunged. 


© 4 , 


5. Bug 


13 


$. i, 


0. 1. 


20 The Fipltcation'of 


fc Note this, Rule _ 5. Bur if-the number 
_ 4 bas Ra —xi Piven *be above 10000, 
of proportional _ parts, and under 100000, you 
q at the end 'of may find: its Loparicthm 


« prente 


this Book. Key by the. Table of parts 
roportional, printed at 


.the.latter,end of. this Book, .. Thus if the Lo- 


garithm of 35786, be ſought, firſt ek the Log. 


CY 


of 3578, which will be 559545, Fid the cont- | 
D is 


mon Difference'under Djs 12.15 -with this dif- 
ference 121, Enter the, Table of parts propor- 
tional, and finding 121 in the firſt. Columnun- 
der D, you may, then lineally: under. 6, find the 
number72,which add to the Log. of 3578, that 
is 553649,ir produceth,s 537 12,whichis the Log. 
of 35786 the nitlmber . propbunded : now be- 
cauſe the number propounded 35786, ariſerh 
to the place of, X; 4. here Wea muſt be 


the figure 4 prefixed before its Lagarithm, and 


then it will be thus 4, 5537.12, which 4, is cal- 
led the Index, as ſhall be hereafter ſhewed., |. 
Now before we proceed to fihd' nambers car- 
reſponding to Logaricthms, it will be neceſſary 
to, explain the meaning of the firſt figure tothe 
left hand of any Logarithm ' placed , Mr. 


Definitions The Rule to find the Briggs Calleth it a Cha- 


Charafteriſtick or Index TaCteriſtick, or, Index, 
appertaining to any Lo- which , doth repreſent 
garithm. ... the diſtarice of any the 
firſt figure of any whole number frum Unity, 
whoſe Index is o, a Cypher ; fo the Index of 
10s I, and foto 100 whoſe Ihdex is 2, and fo 
to. 1000; whoſe Index is 3, and 1o to 10000 
whoſe Index is 4, and fo if 'you perſiſt furthes 
the Characteriſtickis always one leſs in Ggnity, 

than 


- 


popngded. 
PROP IB. 
To find the _—_—_ belonging to a Vulgar 


 Fradtion, and a Mixt number. 


Firſt as is before ſhewed if it be a Vulgar 
Fraction, find the'Log . ofthe Numerator, and 
the Log: of the Denominator,then ſubſtract the 
Log : of the Numerator, from the Log.: ofthe 
Denominator, 


the remainder Phe Log : 5 is ——o. 84509 
is the Log : of The Log : 5 is Oo. 69897 
the Fraction __ 
propounded : The Log : 51s -0. 14612 
Now if you Wo (5e 
would find the 


Logarithm of 5, do as is preſcribed whoſe Log. I 
find to be o. 146121, Now to find'the Log. of 
a Mixt Number, reduce ' ic into jan Improper 
Fraction, and theri 96 as before, ſo the Log'of 
153, Improper *%;, is 1,187,52,and'fo do for any 
other Mixtnumber. ES 


PROP 
A Logarithm propounded to find the whole, or 


Mixt number, corre{ ponding thereunto. 


For the more ſpeedy finding the number, 
anſwering unto.the Logarithm propounded, ob- 
ſerve that if the Index be o, then the Number 
ſought may be found between 1 and 10; If 1, 

C 3 between 


the Logarithms. 21 


than the places or figures of the number pro- 


22 The Explication and uſe 
6. x. between 10 and 100; if2, between 100, and 
Io0q ; if 3 between 1000 and 10000, and fo 
on ſtill obſerving 'the Rules of the Characteriſ- 
tick, or Index, thereforelook in the Table un- 0 
till you find the Logarithm. propoſed, and a- 
gainſt 1t in the Margent according to the afore- 

going directions under N, you ſhall find the 
number belonging thereunto. This Rule holds 

in force in Mixt Numbers alſo. 


o. 845098 


f 9, i 

-- [I- 556302|Are-the te, 36 
FG > 486-054 garithms 5 8 135 L 
2s 3. 98c276| 9556 T. 
Wikia | mw fir 
th 
NOTE. - 


Butif you cannot find the Logarithm exact: 1 
ly in- the Table, as in many pans ir ſa : 
hapneth, you muſt then take the neareſt Lo- = 
garithm Number to the Logarithm propoun- 
ded, andſpfake the number belanging thereto 1 
for the deſired number. , 


SECT, de 


SE CT. IL 


Of the Admirable uſe of the MEIN in 


' Arithmetick. 
PROP. L 


To Multiply one number by anther. 


Admit 9o, be to be maltiplied by 4.2, what 
is the produt ? To find which firſt find the 
Log. of the Mulriplicand 90, whoſe Log. is 
1.95424 : Then 
find the Log. of The Log :ofgo is—r. 95424. 
the Multiplier "The Log : of 42 is—1. 62324 
42, whoſe Log: _ 
131 62324;then The Log: 3780 is—3. 57548 
add theſe two — 
Log : rogether, 
viz. the Log : of the Mu'tiplicand, and Mul- 
tiphier, rheir ſum is 3, 57748, which is the Log: 
of 37%0, 1 the product of 90 ; and 42, Muttiplr 
ed rogether. 


FARXOP IL 
To Divide one number by another. 


Admit the Dividend (or number ro be divi- 
ded / be 648, and rhe Diviſor 52, whar is the 
number thar the Quotient thall conſiſt oft ? "To 
fhnd which, firit write down the Logarichm 
of the Dividend 645, Which is 2. 81157 and al- 
C 4 {o 


of the Logarithms. 23 


$, 2. 


24. The Uſe of the Logaxithms 


ſo write down the Logarithm of the Diviſor 92, 
which is T1. 


- 85733. Now The Log : of 648 is—2. 81157 


ſubſtract the The Log: of 92 is —1. 85733 
Log : of the " 


Diviſor, outof The Log : of 9 is —o. 95424. 


the Log: of 
the Dividend, 
the remainder is o. 95424, which is the Loga- 
rithm of 9, ſo I conclude that the Diviſor 52, 
js contained in the Dividend 648, 9 times, and 
ſo do for any other. 


PROP. IIL 
To find the Square-Root of a Number. 


Admit it be required to Extract the Square- 


Root of the Number 144, to perform which 


firſt write down the Log : of 144 which is 2. 
15836. Then take the half thereof which is 1. 
07918 which number 1. 09918, is the Log : of 
12, the Root of 144 propounded, and ſo do 
for any other. 


NOTE. 
Now on the —_— by doubling the Log. 
a 


of any number, you have the Geometrical 
Square thereof, 


"4 ty 


hs. 


in Arithmetick. 25 


PROP. IV. 
To find the Cube Root of any Number, 


Admit it be required to Extract the Cube 
Root of 1728, to perform which, Firſt write 
down the Log. of 1728 whichis 3. 23754,then 
take the third part thereof which is 1. 07918, 
which is the Log. of 12, which is: the Cube- 
root of the Number propounded 1728, and fo 
for any other. Note on the contrary if you 
multiply the Log. of any Number propounded 
by 3, it produceth the Log. of the Cube thereof. 


& 2.8 A £ 


A Summ of Money being forborn for any number 
of years, to find how much it will amount unto, 
reckoning Intereſ# on Intereſt, according to-any 
Rate propounaed, 


Admit 300 pounds Sterling, be pur out for 
4 years, for Compound Intereſtar 6 /. per Cent. 
what willit amountto when the four years are 
expired? To find which ſubſtrat che Log of 
300 /, the principal, whoſe Log. is 2. 477121, 
out bf the Log. of 318 7. Principal and Intereſt 
for a year whoſe Log. is 2. 502427, the re- 
mainder is 0. 025396, which being multiplyed 
by 4, the number of years of its continuance, 
produceth o. 101224, whichadded to the Log. 
of the principal zoo). to wit,to 2. 477 121,makes-. 
2,578345, which is the Log. of 3781. 14 5. 
Tod. 24. very near, and ſo much will 300 /. 
amount to, PROP. 
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PFAOP. VL 


A Summ of Money being to be paid hereafler, to 
find what it is worth in ready Money. | 


Admit 100 pounds Sterling, to be paid at 30 
vearsend ; I demard how much itis worth in 
ready Money ? after the rate of Intereſt of 67. 
per Cent. To find whichſubſtrat the Logarichm 
of 100 the principal, whoſe Log. is 2. 990000 
from the Log, of 105 Principal and Interefr, 
whoſe Log. is 2. 025306, the remainder is 
o 025306, which Multiplyed by 3o the num- 
ber of years to ſucceed, produceth o. 759180, 
which ſubſtratted out of 2 oooooo, leaverh 
1.240820, which is the Log. of 19 4435, which 
ſheweth the ſaid 100 /. is worth but 17 !. 8s. 
24 34. fere. 


FROP. VII 


A jearly rent, or Annuity to continue any number 
of years,to find what it ts worth in ready Mcyney, 
" ar any Rateof Intereſt propcunded. 


Whar is 100 pound per annum to continue 30 
years, worth in ready money at 6 /. per Cenr. 
To find which firſt ſubſtratt the Log of 100 /. 
the principal, which is 2. 090000 from th? Log, 
of 106 / principal and intereſt for a year,whoſe 
Log. is 2 025306 the remainder is o. 025306: 
Then Multiply o. 025305, by 3o the number 


. of years of its continuance, it produceth the 


number o, 759180; Then Divide 100 /. by 6 
the 


in Arithmetickh, 27 
the rate of intereſt and the Quotient is- 16-,5%, 
&c. which: 16 5%, is the proportional parts 
of 100 /. the principal, then addthe Log there- 


"2? | of which is 1. 221829 to the former Log. 

o. 759180 it produceth 1.981009, which is the 
* 26 | Log. of 95 35 parts the Arrearages with the 
h w ſaid ſome for that Time, then from thoſe Arrea- 


61 i 79865 95 2< ſubſtratt the parts proportional of 
"| 100, to wit 16 9, the remainder is 99- 2 


__ which is the bare Arrearages for that proportio- 
ror, | nal part ; Then take the Log. of 79 1355, which 
ie ſl IST. 897929, out of the which take the Log. 
um. | found by Multiplication of years, to wit 
'$ ». | ©: 759180,there remains 1. 138749, which isthe 
.erh, | Log. of the value of the Arrearages in ready 


ich | Money, Then to the Log. 1. 138749, add the 
| Log. of 100. . principal, 2. oo0000, it produ- 
ceth thisnumber 3. 138749; the Log. of 137 6:5, 
reduced 1s 1376 l. 9. ſh. 7d. $ or + fere: 
and ſomuch is.the ſaid Annuity worth in ready 
money. | 


28 The Explication of the Sines, 


— _ 


S] 
* 

4 — 

” ——_—_— 


CHAP 37 


The Explication of the STN ES, | tu 
TANGENTS, and SE-IÞ 7 
CANES. - 


> 12 bv 0 


Of Right Signs, Tangents, Secants, Co- | ®" 
fines, Tangents, and Secants: Of any 
Arch, or Angle of a Triangle. 


F..0 

FESYPP.-L th 

th 

To find the right Sine, or Tangent of any Arch or at 
Angle of a Triangle contaming any number of _ 
Degrees and Minutes. a 


* [F the Angle or ye 
EE A And here'tts ne- A 
my W tbe I Arch of the Tri- 
every Circle is ſuppoſed to angle propounded beleſs 
be divided into 360 E- than 45 Deg. the Sine, 
: Or 


Co- 
any 


 Tangelits and Setants. og 
or Tangent, belonging qua/parts which are cal- 
thereunto, is foundinche bd Fy Rl +4 
2 . £AIN3] 2 , nute into60 Seconds, a 
at the top of the Table ; every Second ineo 60 
and if there be ahy Mi- Th#rdr, &c. fo rhat 4 
pnes annexed urito the ul yogi ry 
egrees, you iuſt find drant 90 Deprees; Now 
them out in the firſt Co- an Arch or Angle of 4 
tumn under M. ſignify- Triangle , 5s the Inter- 
ing Minures, ahd oppo- ſion of its two fides, 
Gre ro thoſe Minutes, and 7 7 _—_ "_ wh 
der the title aforeſaid, hich cutter}, each of ch 
you thell hang the Loga- puns, ory ay 
- twoſidesequidiſtant from 
rithm of the Sine or Tan- the Angular pornt,(which 
gent, of the Arch or An- #5 be Center. ) Now the 
le ou Tag Logarithm Sine,or Tang. 
= quired. of wt Jp Arch of 4 
Triangle,' Containing 4- 
ny Number of Degrees or Minutes of bo 0g ren, 
be found in the Tables, printed at the End of this Book, 
where they are plainly expreſſed, and are found 4s direfted 
in the precedent Rules. 


But if the Arch or Angle of a Triangle 
exceed 45 Degrees, you muſt then look for 
the Sine or Tangent belonging thereunto, in 
the bottom of rhe ſaid Table, and if thereunto 
are Minutes annexed, you muſt look for them 
in the firſt Column to the Right-hand under ML 
and ſo oppoſite co thoſe Minutes in the Column 
above the Title, Sine, or Tang; there have 
you the Log. of the Sine, or Tangent, of the 
Arch or Angle, of the "Triangle propoun- 
ded. | 


Exam, 


$. 1 


30 The Explication of the Sines, 

Examp! Suppoſe it were required to find the 
Log-Sine or Log-Tangent; ofan Angle of 25D. 
37M. . whoſe 'Log Sine, whereof According t9 
the former direRions I. find to, be 9. .635933- 
and Tangent thereof 'to be. 9. 680768. and 1o 
for any other under 45 degrees. 

Again, ſyppoſe-it were required to find te 
Log: Sine or Log-Tangent, of an Angle of 24. 
23M. the Sine whereof, I find to be rhis OI. 
ber 9, 955065, and the Tangent thereof, 10. 
319231, and fo for any other Arch, or Angle 
of a Triang'e, above 45 degrees. x 


PROP. IL. © my 


7 find bs Co-Sine or Co-Tangent of a Mreh" or 
Ling /e propounded. 


Defin. The Coine or Co tangent,. of an 
'Ang'e or Arch, is the remaining part of "the 
Angle propounded, to a Quadrent or $0 De: 
grees ; and is by ſome calied the Complement 
of an Angle, thus the Arch or Angle ot 64D. 
23M. taken out of 90 D. leaves:25D- 37M. fax its 
Comp!ement, ,on"'the contrary if 25 D. 37M- 
were taken out. of go Degrces, there Es. 
remain 64D: 23M. for its Complement. So youu 
ſee chat theſe two Angles, are the Complements 
of each other, becauſe chey rwo are equal to a 
Quadrent or 9o Degrees. 

Now the Lcegarithm of the Complement, 
may be exatly found with eaſe, for the Sines 
and 'Tangents of every degree, and Minute of 
the (Quadrent in one Column is joyned with his 
Complement in the next Culumn, fo that 
with- 


T angents and Secants, 3Y 
without ſubſtratting the Angle from go D. you 
may readily find the Complement thereof ei- 
ther the Arch in Degrees and Minures, or the 
Log. Sine, or Tangent thereof, as you have oc- 
caſion : Thus the Log. of the Sines Comple- 
ment before mentioned,to wit, 54D. 23M. Comp. 
is 24D. 37M- is 9. 635833, Fang. is 9. 680765 ; 
ſo 64D. 23M. is the others Compl. whole Sine 
is 9. 955065, and his Tang. is 10, 319231; fo 
for any other. es Sn 


PRO P. II. 
To find the Secant of any Arch or Angle propcunded. 


In this little Book -I have not room to ſer 


down the Tables of Artificial Secants at large, 


as I have done with the Sines and Tangents : 
Nevertheleſs I will not here omit ro ſkew how 
they may be eaſily found out,” by the Tablesof 
Sines. The method is chus, ſubſtratt the Lo- 
garithm Sine, of the Sines comp! of an Ang'e, 
from the-double Rains of the Tables, and rhe 
remainder ſhall be the Secant required : As if T 
deſire the Secant of 25Þ- 37M. I find the Loga- 
rithm ſine of his complement to te 9. 855065, 


which ſubſtracted from the double Radius, thac 


is 20 000009; there remains 10, 0.44935 which 


is the Secant of it, and fo the Secant of 64D. 


23M. is 9.955065 ; which is the Complement 
ct the former, becauſe they both are Equal to 
20; 0090990, ithe, double Radius; and fo may a- 


ny other be found our. 


CHAP. 


Geometrical Propoſitions. 


CHAP. IV. 
of GEOMETRY. 


— 


Defin. T HE End and Scope of Geometry 
is to meaſure well: for as Number 
or Multitude, - is-the Subject of Arithmetick : 
ſo is Magnitude that of Geometry : to meaſure 
well is therefore to conſider the Nature of e- 
very thing that is to be meaſured ; to compare 
ſuch like rhings one with another : and to un- 
.derſtand their Reaſon and proportion, and alſo 
| their fimilitude: And this 
*  Hpod queritur cog- js the End and Scope of 
noſcends . illius gratia, Geometry * . 
quod ſemper eft, non & 
ejus quod oritur, quando- 
ae & nterit. Geometria, ejus quod eſt ſemper, Cogni- 
tio eſt. Ac tollet igitur ( 6 Generoſe vir ), ad veritaten, 
animum : atque ita, ad Philoſophandum preparavit cogi- 
tationem, ut ad ſupera convertamus : que nunc, contre 
Far decet, ad inferiora dejicimus, Wc. Plato lib. 7, 
9p. 


I ſhall not trouble you with the Definiticns 

_ of Geometry, they being largely- handled by 
| any, and herein every one meanly conver- 
. fant in! the ſtudy of the Mathematicks is ac- 
quainted, 


71 


ey 


guainted , but: 5 6 in in han 
| with che, pr Tt Propoſe 2 09 ihe 
a concernithe Sorher fi blowing parts of tþt ape 
pram | Ll 1) [1 ED - (1 {M034 ; 
2912 A MEE IERIH0Ce SIR 5457 — ” DF :4A Dive * a2 eff 
mY 


"gp To jo 


t; 


7, he Explicatian of ſome. Geometrical Pros 
— poſitions. © 


PROP. I 
Toeredt a  perpendicidar on any part if 6 line Io ig | 


[ET rh Lbeb8 A,B d,on 
"tis rele to ja pans 


to any convene hy WFP 
thefeof WE Nry E wy mA E the 
GC,” and E;,, equidiſfanc from I; rhien opl 


Compaſſes ro ſons other convenient | ſtance; 
and ſer one foot mn E, and deſcribe the 'beb 
FF; then likewiſe in, deſfripe the ArchGG; 
tem, then through "the InterſeCtions of theſe two 
c0g4- Arches , and to the -pornt D, draw H D, per- 
"oro pendicular to'AB; as was required. 


PROP. Il. 


cfis To: Erett a' Pirjendicalar; on he Bind o of & Lai . 
by Let the givers: Jie be AB; arid on Eh Fig. 5; 


7er- | thereof ar B,''ris Tequired & raiſe 'a” Perpets- 
| pichls 4 i! D diculay 


EY Cennite Piopoſtons 


hpaſſes to :the diftance *then'on B as 4 
Cents "Aeferite the Arch D;B, F, ther fror 
D, oF, =IT D; then placing one foot in 
Fig. 2. E, ——_ the Arch” CF, then 'remove your 
to F, and draw the Arch CE; 
Latiy th through their Incerſettion draw C B, 
is a Perpendicular to AB, on the end B; 

as required, 


PROP. 1Il 


From 4 Point above to let fall a Perpendicular on 4 
Line. Fo 


Fig. 3. "Ler the lies given be B A; and 'ris required 
From the .point, above ac C; to ler fall a Per- 
dicular 'to the faid Line: To perforra which 
E-- foot of Your Comp aſſes 1 in C,-and-o- 
boyd rhe given I | the A B, and de- 
Mira - divide PF, imco rwo parts 
Hob Laftl Jaw CD, which ſhall be per- 
es into” AB, falling froms the poim 

above G, 2s was fo. reguired.. 


"PROP. INV. 


To draw a rick line Parallel to a right line, at # 
ny diftance gre. 


Fig. 4 Let the diſtance aſſigned be OE, and the 
Line given te” A B, and 'ris required to draw 
CD, Parallel: to A B; at che diſtance QE: 
To *perform.- - which, take: in your Com- 
palles the diſtance OE, ahd on A, A 
the 


| 7 evo open your 


083 4 


the Arch H; and on B; the Arch K; then 


raw CD, ſo.ag ir may,juſtly. touch. the two 


Arches, bur, cut them nor, ſo thall C D ; be pa- 
rallel to A B, ar the aſſigned diſtance O BE, as 


-- 


was required. 


* "PROP. V. 


ED cf 48.0587 3-5, > 14.3? pi ys 

To Protrat an Angle of any . Quantity of Degrees 
propounded.. Dy: 

"Let it be'.required ro Protrad ; or lay 

down an ..Ang/e, of. 40 degrees :. To perform 

which firſt draw. a right-line as AB, then open 


Getjuetrical Propoſitions, 35 


6. 1: 


your Compalles to 60 degrees, in your line of 


Chords: and with that. Diſtance on A, :de- 
ſcribe the Arsb E F, then take 45 degrees in 
your Compaltes out of your line of Chords , 
and place it on the Arch, from F, to H; Laſtly 
through the point H, and from A draw A C; 
ſo. ſhall rhe . 4»g/2z CAB contain 40 degrees 


* 


25 required; - 
* 1 BR'O-P:: VE; 
T meaſure an. Angle already protratted. 


| Let the Angle. given be CAB, and 'ris 
required to =. he Quantity -thereof : To 


perform which. take in your Compailes 60 de- . 


C rib the Arch EF; then rake in your Com- 
aſſes the Diſtance FH, and apply it to your 


es. from your line of Chords, and on A, 


ing of Cbords ; and, you will: find; the Angle; 
CAB to contain 40 degrees. 


D z PROP 


Fig. 9. 


36 Geometrical Propoſetions. 
PROP. 'VIL- + 
To divide an Angle into rwo Equal parts. 


Let the Avgle given be BA O, and 'tis 
required to divide it into two equal parts: To 
perform which dothus : firſt take in your Com- 
paſſes any convenient diſtance, and placing 
one foot in A, deſcribe the Arch FKHE, 
then on H, deſcribe the 4rch. KK, and on K, 
the Arch H H; laſtly through the Interſetions 
of theſe to Arches, draw the line A D, to 
the Angular point A; fo ſhallthe Angle BAC, 
be divided into two equal parts, wiz. BAD, 
and DAC; as required. 


PROP. VII. 


To divide a right line mto any Number of Equal 
or Unequal parts ; or like to any divided line 
propounded. 


Let the line AB, be given to be divided 
into.5 equal parts ; as the line CD. To per- 
form which do thus: firſt on the point C, draw 
out a line making an Ang/e with CD at plea- 
ſure : then make CF, equal to AB ;-and joyn 
their Extremities FD, then draw Parallel lines 
to FD, through all the 5 points of CD, (by 
the 4 prop. aforegoing ) which ſhall divide AB, 
into 5 equal parts; as required : This way isto 
be obſerved, when the line = to be divided, 
is greater than the divided line propounded. 


CASE IL 


CASE: 


But if AB, be ſhorter than the given di- 
vided line CD; take the line AB, in your 
Compaſſes, and on D ſtrike the Arch F, then 
draw the Tangent CF, then take the neareſt 
diſtance from the firſt diviſion of CD, ta the 
Tangent-line CF , which 
diſtance ſhall divide. A B 
into 5 equal parts,as the 
given divided line CD; 
aSrequired, 


Thoſe two propoſitions 
well Fr He Neb de- 
monſtrate many other pro- 
poſitions, and thereon is 
grounded the Uſe of the 


SeFor. 
PROP. IX. 


How to Protratt or Iay down any of the Regular 
Figares, called Polygons. 


To perform which divide 360 degrees, (the 
number of degrees in a Circle ) by the number 
of the Poligon his ſides : as if it be a Pentagon 
by 5, if a Hexagon by 6, &c. the Quotient is 
the Angle of the Center; its Complement to 
1SoD. (or a Semiccircle ) is the Angle at the 
Figure , half whereof is the Angle of the Tr+- 
angle at the Figure: Now I will ſhew how 
to delineate any Poligon three ways, viz. 1. b 
the Angle at the Center, 2. by the _— at the 
Figure, 3. by the Angle of the Triangle at the 
Figure: T have hereunto annexed a Table, which 
gives at the firſt ſight, (without the trouble of 
Diviſion) 1. the quantity of the Angle at the 
Center ; 2. the quantity of the Angle at the 

Dr 3 Figure, 
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Fig. 8. 


9. = 


all ot 


62 done. 
TL & »", 
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gure; and 3 the Quantity of t 
pA Sihov of the Finn, Fom a Trane na 
2 Decigon, . | Sj 8 
Names of Ka at FRA at [Angles at] 
the P oli- 'D jthe Center the F igure the Trian. 
Zn. F|DM/DM|DM 
Tringe - | 3120 09] 6@ 05 [30 00 | 
Square | 4 $0 90 | 99 op | 45 00 | 
_Penragon | 5; 72 oe [105 og | 54 00 
Hexagon | 6! 60 oo [120 oo | 60 oo | 
| Hepragon | 71 51 435[128 34:| 64 17; 
Octogon | 8; 45 oo [135 oo | 67 30 
' Nonigon | 9! 40 ©0 [140 oo | 50 oo. 
Decigon —h1o| 36-60 [144-00.[ Fx 0 


CONSTRUCTION EL 


* But this in a Hexa- 

on need not be done, be- 
cauſe the 3 ſides of the 
Triangle are equal,but in 
ver Poligons it muſt 


@ , . . 


parts : * Then dividethe 
third ſide equally int5 
two” equal parts, and 
draw a line through ir, 
from '© © the Center: 
| ſet 


mg_ 
- 


Hl... AIR? Sf 6s 


fer each halt of the ſide of the Poligon r00, to 
wit-50, oneach from the, 4 344 f he rhird line 
middle ofthe thirdline: F doexceedor be ſhort of the 
thus having placed the - fide of the Poligon pro- 
fide of the Hexagon PP, P9unded. then by parallels 
100 parts, in order ;. de- 
ſcribe the whole Hexa- 
gou PPPPPP, as was re- 
quired. og 


+ of eche-Triangle, till you 
have found by thoſe Inter- 
: ſeftions &2-& to ſer the 
line propoſed, in any Po- 
ligon, &c. 


CONSTRUCTION UNI. 


Now by the Angle of the Figure , to de- 
lineate any regular Paligen, Let it be required 
to protratt a Hexagon , whoſe fide as afore is 
100 parts; firſt I draw a line and maks it 
100 of thoſe parts, then I find in the precedent 
Table the Angle of a Hexagon at the figyre to 
be 120 degrees: Then on each:ſide of the 
drawn line, I lay down an Angle of 120- deg. 
( according to the 5 edent propofitians ) 
and ſo work 6 times, ( or asmany times as your 
Poligon hath ſides ) making eachſide 1oo parts, 

each Angle 120 degrees ; ſo ſhall you have 


encloſed the Poligey PPPPPP, as required. 


CONSTRUCTION. IN. 


To Protratt or Jay down a Hexagon, or any 
other regulay Poligon ,' by the ; le of. the 
Triangle , do thus ; Firſt draw the fide of the 
Hexagon P Þ, make it 100 parts. © I find inthe 
precedent Table that the Angleof the Triangle 
1560 deg; then ateach end of the line PP, 1 


D 4 lay 
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9d. I. 


on each fide, cut the figes .* 7 


Fig. 10, 


Fig. II 


9. 'I. 


Fig. 11. 


Fg. I2. 
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| | lay downan Angle of 69 
tn Obergs theſe Rules deg (by prop. Eros 
well, for you mill find nt) | continue the 
two lines PO, and PQ ; 
untillthey interſet each 
other in Q-: then on Q, as a Center (OP : be- 
ing Radizes ) deſcribe a Circle, and within it de- 
ſcribe the Hexagon PRPPPP, as you fee in the 
figure : and fa may you delineate any- orher 
Poligon : whoſe Angels from a Triangle, to a 
uy , are all ſpecified in the precedent 
able. / | | 


PROD. X 


them of infunzte uſe in 
Fortificatiqn, &c. © 


To divide, a line according to any aſſigned pro- 


portion. « 


Admit the" right line given to be AB, and 
ris required'to divide the ſame into two parts , 
bearing proportion the one to the other as the 
lines E, and Fdoth : To 'perform which, firſt 
draw theline CD, equal to the given line AB - 
Then draw the line HC, from C, to contain 
an "Angle at 'pteaſure. . Then from C to G, 
placetheline F, and from G, to H, place the 
line E : [Then draw the line HD. - And laſtly, 
draw GK parallel roHD, (by the 4 prop. 
precedent) fo js the line DC,equalto A B, and 
divided into two parts, 'bearing ſuch proporti- 
on toeach other, as the twogiven lines E, and 
F, as wasrequired. | 


"DO = 


I as C, is unto B, fo is A, unto the found line 
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PROD. XI. 


To two lines given, to find athird proportional to 
each of them. | 


& *% 


Admit the two given linesbe A and B, and Fig. 13s 


is required to find a third:proportionalto A, 
as A, to B:: Firſt make an Angleart pleaſure ; as 
HIK. Then place the line B, from F, unto P; 
and the line A; from I,unto L; anddraw PL. 
then alſo place the line A, from I unto M, and 
draw OM, parallel unto LP,(by 4 prop.)fo ſhall 
the line IQ,bea third proportionalunto the two 
given lines A, and B, as wasrequired. For as B, 
istq A, ſo is A, unto the proportional found IQ. 


PROP. XII. 


To threg lines given to find out a fourth proportio+ 
nal unto them. 


Admit the three given lines to be A,B,and C: 
and 'tis required to find a third propprtional to 
them, which ſhall have ſuch proportion unts» 
A,as B, hath unto C. To perform which, firſt 
make an Angle at pleaſure as DEG, now ſee- 
ing the line C, hath ſuch proportion toB, as the 


ine A, unto the line ſought: Therefore place Fig. 14- 


e © H and B, from K, toF, 
and draw FH. Again, place che line A, from K, 
to I, and draw IE,parallel unto FH, (by4 prop. ) 
until it cutteth DK, in E; ſp have you the 
line KE, a fourth proportional, as wasrequired, 


the line C, from K, unto 


PROP. 


Fig. 15. 
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PROP. XIE 


To find a mean proportional Line between any two 
. right lines given. 

Let the two given lines be A, and B, be- 
tween which it is required .to find a mean pro- 
portional le. - To: perform whicb, firſt joyn 
the two lines A,;and B rogether, ſo asthey make 
the right line CED : [Then deſcribe thereon a 
Semicircle CFD. 'Thenon the point E, erectthe 
perpendicular EF , (by 1 prop.) to cut the limb 
of the Semi-circle in P, ſo ſhall EF; be a mean 
proportional line, between the two given lines 


42 


A, and B, as required. 


Fig. 16. 


PROP. XIV.: 


To find two mean proportional Lings between any 

two right Lines given. | 
Let the two given lines be A, and B; be- 
tween which 'tis required to find two mean 
proportionals. To per- 


And this of all other 
the Inventions of Plato, 
Apol onius,Sporus,Archi- 
taz,Dioclez;Nicomedus;09 
many other famous Geo- 
MEtTICLANS ae of Philoſo- 
phers, T like beſt for the 
ready performance of this 
Conclaſion, whoſe ſeveral 
Methods I could here de- 
ſeribe, but for brevity 
Jake do omit them. 


form which, firſtmakean 
Angle containing 90 deg, 
making the ſides CD,and 
CE- of a convenient 
length: then from C, 
place the line B, unto F, 
and the line A, from C, 
untoG; and draw FG, 
which divide equally in 
H, and deſcribe the Se- 
mcircle F k G., Then 


rake the line B in your Compaſſes, and place- 
_ Ing one faot inG, with, the other make a mark 


in 


in the limb of the Semi-circle in K, then draw 
ST, in ſuch ſrt that it may juſtly touch the 
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Serni-ciedein'K, and may cut. through the two 
ſides of = Angle, eguidiſtant from the Cen- - 
ter of the Sem-circle A ; fo ſhall SF, and TG, 

be two 'mean proportionals, betwixt the two gi- 
ven'lines A, and B, as required. | 


PROP. XV. 


To make a Geometrical».{quare equal to divers Geo- 
metrical ſquares. 


Let there be given the 5 fides of five Geome- 
trical Squares, iz. A,B,C,D,E; and 'tis requi- 
red to make one Gepmetrical Square , equal to 
the ſaid five Sqares: To perform which firſt 
make a Right Angle asA 
ed ſides of a convenient length. Then from B, 
place A,to D, and from B, place B, ro E, and 
draw ED. Then place ED, from B, to F, and 
C, from B, toG; and draw GF. Then place GF, 
frem B, to H, and D, from B, toI; and draw 
TH. Laftly from B, unto K, place IH, and from 
B, unto L, place the line E; and draw LK. 
So ſhall LK, he the ſide of a Square, equal to 
the fiveSquares propounded. 


PROP. XVI 
To make a Circle equal to divers Circles propounded. 


+ Let the: twa Circles propounded be A, Fig. 15. 


and B, and 'tis required to make a third Circle, 
coual to the faid Circles propotinded. To per- 
LF: form 


making its contain- Fig. 17. 
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$. 2. form which, firſt take the Diameter, of 'the lef: 
ſer Circle A, and place it as a Tangent; on the 
Diameter of the greater Circle B , at right: Aw- 
Fig. 18. gles; as ECD., "Then draw the Diagonal ED, 
which divide equally in F, on which asa Cen. 
ter deſcribe the Circle K, making E D, the 
Diameter of which Circle K ſhall be equal-unto 
_ the two given Circles A, 
* So after the ſame andB,as required *. 
manner, may divers Cir- | 
cles be added into one by 
the help of the former propoſition well underſtood. 


RE SECT. I 


Of Planometry, or the way to meaſure any 
plain Superfice. 


Lanometry is that part of the Mathematicks, 


derived from that Noble Science Geometry, 


by which: the fopercs or. Planes of things 
are meaſured, and y which their Sper foi 
Content is found , which is done moſt com- 
monly by the Squares of ſuch Meaſures, Y:z. 
a Square Inch, Square Foot , Square Yard, 
Square Pace , Square Perch, &c. That is 
whoſe ſide is an Inch , Foot , Yard, Pace, or 
Pearch Square. ,So that the Content of any 
Figure: is ſaid to be found, when you know 
how many ſuch Inches, Feet, Yards, Paces, & ce 
are contained therein : Thus the EndandScope 
of Geometry is to meaſure well, 

PROP. 
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PROP. IL. 
Tofind the ſuper ficial Content of @ Geometrical ſquare. 


Ler the ſide ' of the Square AA be 4 Perch, 
what is the Area, or ſuperficial content thereof? 
To find which multiply its ſide 4; by its felf, it 

oduceth- 16, which is the contenr of that 
are AAAA; propounded. 


PROP. IL 
To find the ſuperficial coment of a Parallelogram, 


' -or long Square: 


Multiply the lengWin parts, by the breadth 
in Dan; fo produd& is the He More thereof. 
Soin the Parallelogram, or long Square ABCD, 
the length of the ſide AB, or CD is 20 Paces, 
and che breadth AC, or BD is 10 paces, and 
his ſuperficial content is required. I fay there- 
fore if according unto the Rule , you multi- 


| ply the length 20, bythe breadth 10, ic produ- 


ceth 200 Paces; which is the content of the-Pa- 
rullelogram-or long Square ABCD. | 


- "PROP. II. 
To find the" Vuerficial Content of any Right-lined 


* + % 


' Triangle. OE 
Although right-lined Triangles are of ſeve- 
ral kinds, - and forms ; as firft in reſpedt unro- 


their Angles, they are: either Right-angled; or 
| Oblique- 


$. 2 


Fig. 19. 


Fig. 204 


” 
a > #4 
o o 


The Rule... Multiply ithe. length of the. Baſe, 
length of che. Perpendiculdr; balf their 
is the Area or ſuperficial contenc thereo 


Fig. 22. 
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Oblique-angled , i. e. Acute-anpled; of Obtuſes 


angled. Secondly in reſpe& oftheir ſides; they 
are Either dii Equilateral, Iſoſceles, or Scaleni 
un Triangle: But now. ſeeing they ate 
meaſur'd by one and the ſame manner, I ſha 
therefose-add but gong Example for all z whicti 
take for a general Rule: which is, 


by the 


FG 


the content of the Triangle ABC, be required: 
Tofind which firſt from the Angle B, let fall 
the Perpendicular DB, on the Baſe AC, ( by 
Fig. 21. Prop..3-.$. 1..).let therefore: the length of the 


Perpendicular BD be 24, and 


the Baſe AC 44 


parts. Now if the Baſe AC 44, wete rtiulciply- 
ed by. BD 24, the. prod is I056, balf-where- 


of is 5,28,the Content of t 
pounded, a 


—_ 


PROP IV. 


hg 7? 4 AO HUDS! 21 33:50! OTE RISTITNT 
To find the ſuperficial Gontent,of #. Rhombus,, . 


. Firſt lecfall 8 Petpendiculgy fi 
Obtuſe-ang les,” unty' 1s appolite. fi 
3-6. 1.) and then Multiply the 


. - 
* 


- 


rf 


e Triangle. ABC, pro- 


PS " 
6. \f ; 


one of the 
&,:i( dy prop. 
th of the 


ſide thereof, by;xhe 4lengrh of; the LHerpendicu- 
| lar, their product is the Content - 5 ap 


Sointhe Rhombus ABCD, the 


Tide AC, or 


BD is 16 Inches, and the Perperdicalar KC is 
14 Inches, which' multiplyed into the fide 16, 
produceth 224; ixcbeg'; | which: is the Area, or 
ſuperficial Contehr, of the Rhowbus ABCD, pro- 


PROD. 
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'PROP. V. v. 2. 
To find the ſuperficial content of a Rhombaides. 


'Feft ler- fall a my as/in the former 
ropolition,' then” the length thereof mulply, 
y the length of the Perpendicular; 'the pro- 
dutt is the Ares, or ſuperficial content thereof. 
For in the Rhomboider EDAH, whoſe length 
AH, or ED is 34 Feet, and the: length of che Fig. 23. 
Perpendicular IK, is 16 Feet, which mulciply- 
ed together produceth 512 Feer, which is che 
Area or ſuperficial content of the Rhomboides 
AHED, propounded. - | 


PROP. VI. 


Te find the ſuperficial. Content of any Poligon, or 
' 1any equal ſided Superficies. 


' Firſt from the Center unto the middle, of 
either of the ſides of rhe Poligon, ler fall- a 'Per- 
pendicular, (by 3. prop $: 1. ) Then multiply 
the length of half che Perifery; by the Perpen- 
dicular, the product ſhall be the Superficial Con- 
tent of the Poligon. 

Admit the Pol/igonto bean Hexagon AAAA Fig. 24. 
AA, whoſe ſide AA is 22 Feer, and the Per- 


pendlcular BE 19 Feet ; now, if 66 half the Pe- 


rifery, be multiplyed by 19 it produceth 1254, 
Feet ; which is the Contenr of the Poligon AA, 
&c. as required. KY = 


PROP. 


Fig. 25. 
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quired. 


P'R O P. VIE: 
To find the ſtipetficial Content .of a Circle. 


Multiply half the Circumference; by one half 
of the Diamerer, their produdt is the ſuperficial 
Content thereof. el. 5 dons! add 

Admit the Cirtumference of a. Circle ACBD, 
be. 44 Inches, what is the Arez . or Content 
thereof. (by the 5. pop. $. 5;) I find the Diz- 
meter to be 14.Inches, thereforg I fay if 22, half 
the Circumference' , be multiplied by 59; half che 


Diameter , it ſhalb produce 154-jizcbes ; which 


is the ſuperficial Content of the Circle ACDB, 
as required. 


PROP. VIE. 
By the Diameter of a Circle given to find the Cir: 
cumference. 


- U, 8:12:70 . 

Suppoſe - the' Diameter be..14, what is:the 
Circumference ? The Amlogy or Proportion 
holds thus, as 5, to 32, fo is14, unto. 44, the 


Circumference required. 
PROP. IX 


1 4; A6 
By the Circumference of a Circle givtn; to find. tht 
? Diameter. ty 61 fo B, 


_' 


Suppoſe the Circumference of a Circle be 44; 
what is the Diameter ? the Analogy or Proportion 
is, as £2, to 5,10 ts 44, unto 14, the — re- 

ow 
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the Circumferents is as 7, unto'22 ; of as 113; 
to 355 3 Or as i, unto 3, 1415926, &c. ſo is 
the- Diameter to the Circumference. 


PROP. X 


By the Content of a Circle given; to find the Citi 
cumferenice. 


Suppoſe: the Conitent of a Circle be 154; 
what is the Circumference, the Analogy of 
 PropoPtion ? | Ts 
DICl As 5, unto 4 times 22, which is 88, ſo is'1 {4 
DB; F the Content of the given Circle ; to the ſquare 
of the Circumference 1936, whoſe root being 
Extracted,as is taught (in prop. 8. $. tr. chap. x.) 
gives the Circumference 44, as required. 


: Cir- PROP. XI. 


+ . | By the Content of a Circle given, to find the-Dia- 
IS the meter. 


hel Suppoſe. the Superficial Content of a Circle 
\. © be 154 parts, whar is the Diameter chereof.? td 
find which this is che Analogy or Proportion. 
, As 22, 
pr To 4 times 7, which is 28, 
$d.ht So 1s 154, the grven Content, : 
- To the Square of the Diameter 196, Whoſe 
| Root being Extracted (by 8 prop. chap. 2. v. x, ) 
de 44; giveth the Diameter 14, as required, 


Now F, PROP. 


| Now the proportion of the Diameter, unto 6. 7 
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P.R O P. XII. 


By the Diameter of a Circle given to find the je 6 
of a ſquare equal thereto. | , 


To find which this is the Analogy or Propor- 
71018, 
As 1, 000000, 
To o, 886227. | 
So is the Diameter of the Circle propounded. + 
To the ſide of a Square, whoſe ſuperficial : 
Content, is equal unto the ſuperficial Content, 
of the Circle propounded. 


PROP. XII | 

By the Circuraference of a Circle given, to find the 7 
fide of a ſquare equal tou. 4 
This is the Analogy or Proportion. : 
a many —_ 


So w the Circumference of the Circle pro 
pounded, to the fide of a Square equal to ihe 
Circle. To fi 

PROP. XIV. Jer 


By the Content of a Circle given to find the ſide of ic 
8 ſquare equal to it. 


To do which, Extratt the Square-Roos of 


the Content propounded, (by. prop. & chap. 1. a Fo 
$. 1.) ſo is the Roc, the lide of a Geomerrical 11, D 
$quare, Equal chereunts. 

PROP. 


fide 


"por- 


5 cial 


tent, 


d the 


pro- 
781; 


de of 


os of 
ap. I. 


trical 


OP. 
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P RK O P. XV: 


By the Diameter of a. Circle groen; to-find the ſide 
of an Inſcribed ſquare. 


"This is the' 4nalogy or Proportion. 
As 1. do00006, - / | 
To 0.707107; ' 44 EY 
| So is the Diameter of the Circle propounded; 
To the fide of the inſcribed Square. 


By the Circumference of a Circle given; to find 
' the fide of an Tuſcribed Square: 5 


This is the Analogy, or Proportion. 

As 1. 000000, 

To 0. 225079. | . i 
So wx the Circumference of the Circle pro- 

pounded, To the ſide of the inſcribed Square: 


PROP. XVII 
To find tbe Supe#ficial Content of an Oval; or El: 
lerpſis. 


Let the Oval given be ABCD, and 'tis re- 
quired ro find the rea or Superficial Content 
thereof ? To do which multi G the length A 
B go Þches, by the breadth Cb 
Produ&t is 1200. Which divide by 1. 27324 ; 
the Luotient is 942433 parts. Which is' the 
Area of Superficial Content of the Oval ABCD 
propounded E 2 PROP. 


30 Inches, the Fig. 26: 


'< 


Fig, 27, 


$ 4 
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PROP. XVII. 


To find the Superficial Content of any Sefton, or 
Portion of a Circle. | 


Multiply half the Circute of the Sefion, by 
the Semidiameter of the whale- Circle, and 
the product thence ariſing is the res or-ſuperf 
cial Content thereof. 

Suppoſe there be a Circle whoſe Diameter is 
14 parts,and the Circute of the Quadrens ABC 
is 11 parts, and the Content of the faid 2ua- 
drent is deſired? "To find which multiply 
$z or, 5.,5 half the Circute of the Lyadremr, by 
7 the Semidiameter;the product is 38.5,.which is 
the Content of the L2yadren ABC pro 
pounded. 


"RE Tit 


Of STEREOMETRY, or the way han 
to meaſure any Regular Solid. 


Comms is. that part-'of - the Mathema- 
ticks, ſpringing from Geometry, by which 
the Content of all' /o/;4 Bodies are diſcovered 
by two Multiplications, or three Dimentioni 
and is valued by the Cube of ſome famous Mea! 
ſure; as an Inch-Cube, a Foot-Cube, a Yard 
Cube, or @ Perch-Cube, &C. 


- PROF 
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v. 3: 


PF R OP. 
To find the ſolid Content of a Cube. 


. Multiply the fide into its ſelf, and that pro- 
dutt by its ſide again ; cheir produtt is the ſo- 
hd Content thereof. 

Suppoſe there be a Cube A, whoſe ſide is Fig. 28. 
2 Feet; and his folid Content is required ? I | 
fay:if his fide 2, be multiplyed by is If, it pro. 
duceth 4, which again multiplyed by 2, it pro 
duceth 8 Feet, which is the ſolid Content of 
the Cube propounded. 


PROP. It -: 
To find the ſolid Content of a Parallelepipedon, 


Firſt get the Superficial Content of the End, 
( by prop. 1,0r 2, $. 2. ) which: multiply into 
the length, the produdt is the ſo/zd Content. 
Suppoſe there be a Parallelepipedon B, whoſe 7;;, "29. 
ſides of the Baſe is 4o, and 3o Inches, and length © * 
120: Inches, and his Solid" Content is demanded? 
I fay if you multiply 3o, by 40, the product is 
1200, Which is the ſuperficial Content. at the 
Buje. Which Beta a by the. lengths 120 In- 
ches produceth 144000 Inches, which 1s the:/0- 
lid'Content of the Parallelepipedon B,propounded. 


PROP. 


Pp: 3: 


#3. 39. 
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P:ROP. II. 
To find the ſolid Content of a Cylinder. 


| Firſt get the ſuperficial Coritent of the Circle 
at the Baſe; (by prop. 7. $. 2.) and by it multi- 
Ply its length, their product is the /o/i4 Conrenr 
Rent: 77 | : 

-- Suppoſe there be a Cyhnder as D, whoſe 
Diameter of the Circle at the Baſe is 5 parts, 
and the length of the Cylinder is 14. parts, and 
*tis required to . find the /oli4 Contevt thereof ? 
Firſt I find the "ax a or Content of the Baſe 
to be 38.5, which multiplied into 14 the length, 
giveth 539 parts, which is the: /o/:d Conte: of 
rhe Cy/inder propounded. | 


PROP. IV. 
To find the folid Content of a Pyramid. 


Firſt get the ſuperficial Content of the Baſe of 
the Pyramid, ( by ſome of the aforegoing pro- 
poſitions in Planometria ) and then multiply that 
mto 5 of his 4/ritude, the produdt is .the ſolid 
Content hereof, © © bt © © 
* Suppoſe there be a Pyramid H, whoſe ſide of 
the Baſe is 43 parts, or 4,5, and: his A/ritude 12 

arts, and his*/o/id Content is required ? Firſt 
find, (by prop. 1.6. 2.) the ſuperficial Content 
of the Baſe to be 20,35 or 205, which multiply- 
ed by 4,(which is { of the Altitude 12) produ- 
ceth 81 parts, for the-/cl;jd Content of the Fj: 
ramid propounded. - * - Sk 
CL SHS ore PROP 


e of 
pro- 
that 
ſolid 


e of 
e 12 
Firſt 


went 
ply- 
odu- 

Fr 


PL OP.-F 
To find the ſolid content of a Cone. 


Firſt find the ſuperficial Content of the Circle 
at the Baſe, (by prop. 7. 9. 2.) then multiply it 
by 4 of its Al:itude or Heighth, the produdt is 
the /olid Content thereof. | 

Suppoſe there be a Cone as B, whoſe Dia- 
meter of the Baſe is 7, and his Altitude or 
Heighth is 15 parts, and his fo/id Content is re- 
quired? Firſt I find the ſuperficial Content of 
the Baſe to be 383 or 38. 5; which multiply- 
ed into 5, (4 of its Altitude or Heighth) produ- 
ceth 192. 5,o0r 3, which is the /0/:d Content of 
the Core propounded. 


PROP. VI 
By the Diameter of a Globe to find his ſolid Content. 


This is the Analogy or Proportion. 

As 6 times 7, which is 4.2. 

Is to 22, 

So is the Cube of the Diameter of the Sphere, or 
Globe propounded. | 

To the ſolid Content thereof. . 

Suppoſe there be a Sphere or Globe, whoſe 
Diameter is 12 Inches; what is the /olid Con- 
tent thereof ? ſay, (ſee the Globe R.) -- 

As 42, | 

Is to 22, 

So 1728, the Cube of the Diameter, 


E 4 


'To 
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y. 3- 


Fig. 32. 


ſ 


Fig. 33. 


s& Geometrical Propoſitions, 

To the ſolid Content 9055 or 3 of the Globe, 

i” "or © Sphere propounded ; 

This and all other ſuch 

like Propoſitions, are 

performed by the help of 

the firſt Propoſition, of 

the firſt Chapter, of this 
Book, 


It Note that every 
Sphere zs equal unto two 
Lones, whoſe Height and 
Diameter of the Baſe is 
the ſame mith the Axis 
pf the Sphere. And a 
Pore is two thirds of a 
ylinder , mhoſe Height 
' and Diameter of the Baſe 
#s the ſame with the Axis of the Sphere: according unto the 
Bth. Manifeſtation of the firſt Book, of Archimedes of the 
Sphere and Cylinder 


. PROP. VI. 


Þy the Circumference of a Sphere, er Globe, to find 
his ſolid Content. | 


This is the Analogy or Proportion. 

As I. 000000, 

To 0 016887, | 

So is the Cube of the Circumference of the Globe 
pr Sphere propounded | 

yl the ſolid Content thereof. 


PROP. VIII. 


Þy the Axis of a Globe,to make a Cube equal there- 
wo. 


This is the Analogy or Proportion, 

As 1. 00000, 

To 0. 80604, 

; | So us the Axis of the Sphere = pan 
- Fo the Cube:Roor, which ſhall be «T7 ” A 


i 


+» 


pof iſ 


, of 
this 


0 the 


f the 


find 


lobe 


ere- 


if. 
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PROP. IX. 


By the Circumference of a Globe, to make a Cube 
equal thereunto. 


This is the Analogy or Proportion. 

As I. 000000, | 

To o. 256556. 

p So is the Circumference of the Globe propoun- 

ed, | | 
To the Cube-Root, which ſhall be equal to 


the Sphere, or Globe, propounded. 


PROP. X. 


By the ſolid Content of a Sphere or Globe, to make 
a Cube equal thereunto. | 


ExtraCt the Cube-root of the - ſolid Content 


of the Sphere or Globe, (by prop. 9.4. 1. 
chap 1. ) ſo ſhall the Root, ſo found, be the 


ſide of a Cube, equal unto the Globe or Spher 
propounded. 


PROP. XL. 


A Segment of a Sphere being given to find the ſolid 
Content thereof. 


To find which firſt ſay, As the Altitude of the- 


ether Segment, is to the Altitude of the Seg- 
| ment 
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$. 3. ment given: ſo is that Altizude of the other 
_ increaſed by halfthe 4xis, untoa fourth : 
en ſay, As 4, to 1, 0472, /o « the produtt of 
the Quadrant of half the Chord of the Circumfe- 
rence of that Segment, multiplyed by that fourth, 
To the ſolid Content of the Segment propounded. 
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of TRIGONOMETRY. 
Or the Dofrine of Triangles. 


SECT. I 


Some general Maxims, belonging to plain or 
P.I Right-lined Triangles. 


moſt parts of the Mathemaricks, and 

herein indeed confiſteth the moſt fre- 

— | quent uſe of the Logarithms, Sines, Tangents, 
and Secents: It is converſant in the meaſuring 
of Triangles, Plain or Spherical, comparing thejr 
Sides, and Angles together ; according unto 
their known Analogies, or Proportions : So that 
any three parts of a Triangle being given, the 
other parts may be found out , and known : 
Now in the Do&rine of Right-lined Triangles, 
it will be neceſſary to know theſe Maxims fol- 


lowing. 
| | I. That 


Ppt parnone RY is neceſſary in 


6a Geometrical Propoſitions. 
6. 3. 1. That a Right-lined Triangle, is a Figure 
conſtituted, by the ConjunCtion,or InterſeCtion, 
of the rhree Right, or Streight-lines thereof; 
im their Angles or Meeting-places. So thar e. 
very Triangle hath: ſix diſtintt parts, Viz. Three 
Sides, and three Angles. | 
Fig. 34. 2. Thatall Right-lined Triangles, are either 
Right-angled, That is, which hath-one Riphr- 
Ange, as ABC Fig. 34. Or . Oblique-angled, 
whoſe three Angles are all Acute ; that is, 'leſs 
than a 2uadrant, or go deg; or elſe they have 
One Angle Obruſe, or greater-than a_ Luadrent : 
So all Triangles, what have not one Right-angle, 
are called Oblique-Triangles ; as Fig. 36. to wit, 
the Triangle ABC. 

3- That the three Angles, of any Right-lined 
Triangle, are equal unto : two Rig hr-angles ; or 
180 Degrees. So that any two of their Angles 
being known, the third 4»gle is alſo found, 
being the Complement-of the other two; unto 
180 Degrees: But this is more readily found in 
a Refttangled Triangle, for the Reftangle being 
a Dradrent , or go degrees; one off the acure 
Angles therefore being given, the orher is rea- 
dily known, being. the Complement thereof 
unto 9o Degrees. pig | 
. . 4 That the three ſides, comprebending the 
Triangle, ſome call Leggs, others $:des, but im 
Rettangled Triangles, as in the Triangle ABC, 
Fcall AB, che Baſe, BC the Cathetus or Perpend;y: 
cular ; and AC the Hypothenuſe. | 
5. Thar the Sines, of the Angles are proporti- 


*. 


Fig. 36. 


<2 
by 
w3 
A 


their oppoſite Ang/:s, So that if the Side of a 
Trianzle were delired, put the Sine of the oppo- 
ſite 


onal unto their oppoſite Sides; and their :S:des,to | 
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ſite Angle in the firſt place. Alſo if an Angle be 
required, put the Logarithm of his oppoſite fide 
in the /ir/# place. = 2 7 

6. That the ſides of any Re&angled Tri- 
angle may be meaſured by any Scale of equal 
parts, as inches, - Feet, Yards, .Poles, Miles, 
Leagues, &C. 

7. That if an \A»gle prapounded, be greater 
than 9o deg. and fo not to be found in the 7a- 
bles, \take the. Complement thereof, unta 1856 
deg. and work: by the Sine, -or Tangent there- 
of, and the work will be the ſame. | 

And here for the more-ſhort,: and ſpeedy: . 
performance \ of theſe conicluſicns in Trigone- 
metr) ; I..have.annexed; and uſed,. theſe fol- 
lowing Symbols; which I would have-you 'take 
notice of; . [1 


= Equal,or Equal to. X Difference. 


+ More. S Sine. 
— Leſs. Sc Co-ſene. 
x Multiplyed by. T Tangent. 
* Deprees as IF. Tc Co-rangent. 
Minutes as. 40. Se Secant. 
cr. A Side. Sec Co-ſecant. 
cr*, Sides. Co.Ar. Compl. Arithmetic. 
V An Angle. R A Right-angle, 
VF angles. 2 R Two Right-angles.) 


£ Sum. -- 


Q_ Square. 


S$KCT 
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" : 
#17 46 Ia -} ſee | 

SECT. IL 7 

| 5449 An 

YEEE L 

Of Plain Reflangled Triangles. - 

PROP. I. 4 

;-b; HL EIOP; | quit 

Two Angles and the Baſe of a Reftangled Trian! the 

gle given, to find the other parts. - - 


A the Angle at B, is an Angle of 90?, or a 
Right-angle ; And the Angle at C is 57* 35'; 
and'the: Baſe AB ;'is 736 parts. .. | 

Now firſt I find the Amgle at A, to be 32* The 
25” : it being the Complement of the Angle 
at C, unto go? : Secondly, to find the Carhe- 8 
tws, Or, Perpendicular, this: is the analogy or i 


Fig. 34+ A Dmic the Triangle given be ABC : Now pari 


proportion. Y 
of 7 LA 
AsS,F, C, $7 35 9.92643 ps 
To Lo. AB. Boſe 736 parts 2. 86687 90. 
So & S.V. A. 34 25 —9. 72922 | "be 
OF =O L 
| 12. $9609 7 
To Log. of the Cathe- PIPE Sul 5 
tus, or Perpendicular BC ,—-2, 66966 - 
4 4578 parts, ; ' 


Add the Log. of the third and ſecond Terms || ©* 

together, and from their 

Obſerve this for a ge- Sum, deduct the Log. of An 

neral Rule in Trigonome- the firſt number, ſo is the 4 

—_ Remainder, the Log. - 
t 
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the fourth Term, or Number ſought, as you 
ſe in the aforegoing Example. 

Thirdly to find the Hyporhenuſe AC, the 
Analogy or Proportion hold thus. 

As S.V,C 57" 35", 

To Log. Baſe AB 736 garts. 

So Radius or S. 90®, 

To Log. Hypothenuſe AC 8713 parts re- 
auired : Thus are the three required parts, of 
the given Triangle. ABC found, viz. the 4ngle 
A to be 32” 25”, the Catherus BC to be 467.4 
parts, and the Hypothenuſe A C to be $71.5 
parts, as was required to be found. 


PROP. IL 


The Hypothenuſe, Baſe, and one of the Angles 
Of a Reftangled Triangle given, to find the 6- 
ther parts thereof. 


In the Triavgle ABC, the Hyporhenuſe AC is 
$71.3 parts, the Baſe AB is 736 parts, and the 
Angle at B, is known to be a Right-angle ; or 
g90*: Firſ# to find the Angle at the Carbetws C, 
the analogy or proportion holds thus. 

As Leg. Hypothen: AC 871 parts 


. To Radius orS. 909?. 


So Leg. Brſe AB 53 parts, 

Tothe S.V. at Cathetus C 57* 35. 

Secondly, now having found the Angle at the 
Cathetus C, to be 57* 35”; I fay the Angle of 
the Baſe Ais 32* 25”, being the Comp. of the 
Angle C, unto 9o?. 
| Thirdly to find the Catherus BL, this is the 
analegy; Or-Proportion. 
As 


by 
. 
w3 


$, 2. 
Fig: 34 


Fig. 35. 
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As Radins of S. 90?, 
To Log. Hypothen. AC $51 5 parts, 
-:So S.V, at Baſe A 32” $5". F 


To Log. Cathetus BC, 457 + parts, required | 
It may alſo be found, as in tl 


tion. 


PROP. HIT. 


tn a Ret angled Triangle, the Baſe, and Cathetus 
gruen to find the other parts thereof. 


In the Triangle ABC ; the Baſe AB is 536 
parts, and the Catherus BC is 467 4 parts, and 
the Angle B, between chem is @ right. angle ; 
or 90*: And here you may make ejther fide 
of the Triangle, Radius, but -T ſhall make BC; 
the Cathetus Radins, and then to find the Angle 
at the Cathetus C, this is the Analogy or Hr: 
portion. 

As Log. Cathet. BC 469 {4 parts, 

To Kadius or S. 90?. 
 &o Log. Baſe AB 536 parts, 

To T.V. Cathe.C 57* 35”, aSrequired. 

Secondly, T find che other Angle, at A tobe 


X 22 257, To being the Complement, to C 57 


35”, unto 90”. 

Thir4ly, To find our the Hypathenu/ſe AC; 
this is the aralogy or proportion. 

As S. V. Cathe. C. 57? 35; 

To Log. Baſe AB 736 parts, 

So Radius or S. 90”, 

To Log. Hypothenuſe AC-871 \ parts, re- 
quired. But making the-Ba/e AB Radius, you 
may find rhe Hypothenyſe AC, by this' analogy 
Or proportion, As 


e former Propoſt- 


- [1 
- % 
- = 


D | 


Ro 


CTZz Þ 26 4 


7g 26 


Plain Trigonometry, Gs 
As Radius Or S. 90®,. 6. = 
To Log. Baſe AB 736 parts. 
So Sc.V. Baſe A 32* 25), | 
. To Log. Hypothenuſe AE 871 & parts required, Fig. 38. 
and thus you have all the parts of the '[rian- 
gle propounded. 


PROP. IV. 
The Baſe, and: Hypothenuſe, with the Angle be- 


tween them given, to find theother par:s of a 
' Reft-angled Triangle, , 


-." Tn:the Triangle ABC, the Baſe AB is 736 
parts and the . Hyporhenuſe ACis 871 * parts, 
and the Angle A. included between them is 32? 
25”. . Firſt ro find the Angles, and firſt remem- 
ber that the Angle B is a right Angle ; or 90?. 
Secondly, that the Angle at C, is the Comple-. © 
ment to the Angle at A 32? 25” unto 9o?: Fig. 
and therefore is 57* 35” : Now theſe being 
known, you may find the Carherzs, by rhis 
analogy or proportion. | 
As S.V.Cathe. C. 57" 35), 
To Log. Baſe AB 736 parts. 
SoS.V. Baſe A 32 25/, | 
. To Log.Cathe. BC, 467 4 partsrequired. .'Thus 
have ſufficiently explained all the Caſes of Plain, 
'Rett-angle Triangles, for to "theſe rules they 
may be all reduced. 


IT 


6 6 Plain Ti rigonometr 'y. 


=O SECT. 1 hs 
Of OBlique- Angled Plain Triangles. chus: 


PROP. LI. Comp, 


Two Angles, and a-ſide oppoſite, in an Oblique- Ang*M| And | 
led Triangle given, to find the other parts thert- Breſt o 
of. ; 


N the Triangle ABC, the Angleat A is 50", Bynes 
and at Cis 37*,and the ſide AB is 3o parts, Þ;, the 
and oppoſite to.the Angle C. bare of 
Firſt, to find the Angle B, remember that may r 
(as 'tis laid, in the third Maxim aforegoing) 'tis Þ;..7 - 
the Complement,to the Angles A 50*, and C37", Þ py 
- to 180?, and therefore is the Angle at B 93”. . of -any 
Fir. 36. Seccndly, having thus found the Angles, the Bpich 
two unknown ſides, may be found by the pro-Þz.1... 
portion they bear totheir oppoſite Angles, for B;n 4+ 
that proportion holds alfo in theſe ; thus to find Þ Ng 
the ſide BC, this is the analogy or propartion. 
As S. V. C937 oo, 
To Leg. fide AB 3o parts. 
SoS.V. A. $0" oo”, 
& Log. fide BC 35 43 parts required 30 be 
out . ; 
" Butt may be more. readily found, and per- 
formed in ſuch caic as this, where you have a 
Sin:, of Tangen?, in the firſt place, by the 4- 
,ithmetical Complement thereof, and ſo ſave the 
gu fraction. 


Now 


Now the readieſt wa | | 
to find the Arithmerica] 1+ The Rule to find the 
Complement | is that of My. word — Pom wt 
op in his -Do&rine yumber: s 
if Triangles ; _ is : 
EN begin with the firſt Figure rowards the 
left hand of any Number and write down the 
Complement; or. the re- 
mainder thereof, unto 9 : - 9. 961298. 
Ang-FAnd fo do with all the 0. 037602, 
bert- reſt of the Figures,as you | 
ſee here done. Saying 9, wants of 9,0: and 
again 9, watits 0: 6, wants 3 ; 2, wants 7 : ' 3s 
59: Ewancs 6 ; 9, wants © : only when you come 
arts ſo the laſt Figure to the right hand; take it 
out of 10, ſo 8, wants 2 ; of 10: Thus you 
may readily find the Co-Ar. of any Sine, al- 
)' ts Bmoſt as ſoon as the Size it ſelf 
37 ' Bur if you want the Complement Ar ithmetical 
-* ſof-any Targent, you may take the Co-ravg. 
the Byhich is exactly the Co-Arirh. of the Uoubſle. 
PTO- BRadrzs, fo that the Targent, and Co-tangent, of 
, for Bin 4r:b makes exactly 20. 000000. 
fin Now if the Radids be in the firſt place; then 
there is no need of taking the Co-Arich. of rhe 
firſt. Number, only you muſt cut off, the firſt x, 
to the left hand thus r, and -you will have the 
Logarithm of the Number defired. 
o be Thirdly, now to find the ſide AC, by the 
oppoſite Angle B; which is 93" 00/: ( And ſee- 
Per Ring rhe Angle B, exceeds 9go*, you "muſt work 
Vea By the Complement to 180?) as in the ſeventh 
© 4 EWork in page 61 is raught. 


F - As 
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Fig. 36. 


Fig. 36. 
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Co-Arith, 
AsS.V. C. 37% 0d. — O. 22054, 
To Log.cr. AB 30 parts ——=1. 47712, 
So is Sc. V. B. 89 ov, —9. 99949, 
To Log. cr. AC 49; parts. FI. 69706, 


Thus having found all the parts of the 7ri-Þp. 
angle propounded, Viz. 'The Angle B, to beſþ 
93* oo, the ſide AC to be 495 parts, and 


the ſide BC to be 38,33 parts, as was required 
to be found. 


FADP. IL 


Two ſides, and an Angle oppoſite to one of them in | 


an Oblique-angled Triangle given, to find the 
other parts thereof. 


In the Triangle ABC, the ſide AB is 3oÞþ 


parts, and the ſide AC, is 49,3 parts, and the 
oppoſite Angle C, is 39* oo”. ; 

Firſt, To find the Angle at B, this is the 4- 
nalogy or Proportion, 

As Log. cr. AB 30 parts, 

ToS.V.at C 37 oo. 

So Log. cr. AC 49,5 parts, 

To Sc. V. B 93* od, as was required to be 


found. 


Now ſeeing that the Angle C, is 35? 09”, and 
the Angle B, is 93* 00”, which makes 130* oo”, 
theraftors muſt the Angle A be 59? oo”; the 
Eom- 


itis tl 
unto 
be 4c 
(asin 
of op 
thus. 


f 
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Complement to 180* : ſo having found all the 
three Angles, you may find the other ſide CB, 

8,32 parts, as afore in the firſt propofition, by 
fis oppoſite Angle. 


PROP. III. 


Two Sides of an Oblique-angled Triangle, with the 
Angle included between them given, to find the 
other parts thereof. 


In the Triangle ABC, the ſide AC is 49,5 


| parts, the ſide DB is 30 parts, and the Angle 
| Abetween them is 50? oo” ; and 'tis required to 


find the other parts of the Triangle propoun- 
ded. To refolve this Concluſion, let fall a 


| Perpendicular DB, from the AngleB, onthe fide 
| AC; (by prop. 3. 6. 1. chap. 4.) and then pro- 


ceed thus. . 
Firſt, Secing the Oblique-angled Triangle, 


| ABC is divided into two Re&angled Triangles, 


Viz. ADB, and BDC: Now I will begin with 
the Triangle ADB, in which is given the An- 
gle A 50? oof, and the Angle D is a right An- 
ple, or 90?, and the ſide AB 3o parts, and the 
fides AD, and DB, and the Angle at B, are 
required. 

Firſt to find the Angle at B, remember that 
tis the Complement unto the Angle A 50" 00”, 
unto 90* oo/, and therefore muſt the Angle B 
be 40* 00/ ; Now for to find the Cathetus BD, 


65 


$, 3. 
Fig. 36. 


Fig. 37- 


(asin prop. I. and 2. $. 2.chap. 5.) by the Rule 


: oppoſition, the Analogy or Proportion holds 
mus. 


F 3 As 


?: $3 
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' As Radius or S. 90*, 
To Log. Hypoth, AB 30 parts. . f 
SoS.V.at A 50? og), . 
To Log. Cath. BD 22,8 parts ſought, 


And A G AIN, ſay. 


As Radius or S. 90?, 

To Log. Hypoth. AB 30 parts, -...-» 
So S.V. atB 4o"oo/, 

To Log. Baſe AD 19,3 parts ſought. 


Thus 1n the Triangle ADB, you have found | 


the Angle B, to þe 40? oo”, the Cathetns BD, tg 


< 


parts, as was ſo required. 


Now for the other Triangle which is BDC, | 
in which there is given the ſide BD, 22,3 parts, 


and the Angle atD, is a Right-angle, or go", and 
the ſides DC, and CB, and the Angles B, and 
C, are required. 


\ Firſt tofind the fide DC, ſubſtrat AD, 19,3 


parts,out of 'AC,494; parts ; there remains the 
Baſe PC ; 30,8 parts: Thus have you the two 
ſides -of the Triangle, -to wit, the Baſe DC; 
30,3 parts, and the Cathetus, BD, 22,3 parts, 
and the Angle D between them is a. Rig hr-anglt 
or 90*, Now you may find the Angle at B, by 
the Tangent (as in prop. 3.'$. 2.:chap. 5. ) thus, 
- As Leg. Cath. BD, 22,8 parts, ' f 

To Radius Or S, 90*®.' - 

So Log. Baſe CD 30,8 parts. 

To T.V, B. 53* o0.- | 

Secondly, For the Angle C, remember 'r 
the Complement of the Angle B, 53*,tog0*; and 
therefore is the Angle C, 37* oo/, required. 
jo die is » how i nad - FE 4 -*$ Thirdly, 


be 22,5 parts; and the Baſe AD to be 1934 


Plain- Trigonometry, 
; Thirdly, To find the Hyporh, BC, this is the 
\ | Analogy or Proportion. . 
= AsSV.B $5.00 
IN To Log. Baſe DC 30,8 parts. 
So Radius or S. 9o?, | 
To Log. Hypoth, BG 38,3 parts: Thus have 
| you found all che required parts of the Tri- 
| angle ABC propounded,vz. the Angle C to be 
| 237* oo”, the Ang'eB, to 
| be 93? oo”, * and the 


* That 1s equal unto 


| Side BC," 38,33 parts, as #be ro Angles B 40” 


6. 4_ 


Fig. 37: 


2und þ required to be. found. end B. 53" 4s afore in 
D, to the former Propoſition, 
1915 _ | 

Another way to perform the ſame. 
DCE ©: LE X 
arts | Take the Sumof .the "Side. AB 30,3 
and} two fides, and the difte- | yy, AC 49,3 
and # rence of the two fides ; Let — 

and work as followeth. JSum. - + - 708 
192] Now to find che ewo | hs Gnas 
s the #Þ Angles B, and C; this is Difference. + 19,3 
two the Manner, and by this ns 
DC, Analogy or Preportior, 
arts, # they are found out and known, - 
angit As Log. VA er”) AB, and CA,'79,7% parts, 
3, by To Tog. X. cr*. ABjand CA; 19,3 parts, 
So T. of 3 VV unknown, 65* o0/, 


To FT. X. of /V, 28% oo-. f 
This difference of Angles 28* 09, add unto 
6x* 00”, (half the ditference of the 1.nknown 
Angles) -and it ſhall produce 93* oo”, which is 


258 # rhegreater Angle, and fubſtracted from it, leaves - 


27* oo”, which is the leſler Angle C : fo have 
you the required Angles, 
P 4 


PROP. 


Fig. 37- 
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, PROD. Iv. 


The three ſides of an Oblique-anglea Triangle g1+- 
wen, to find the Angles, 


In the Triangle ABC, the ſide AC, is-49,2 | 
- parts, the ſide AB, is 3o parts, and the ſide BC, | 
is 35,Zparts; and the three Angles of the Tris | 


angle are required. | 
by * LSE The reſolution of 
Side. AB 30,3 this Concluſion is thus, 
Side. BC 38433 Take the Summ and Dif- 
 —— fer. of the two ſides AB, 
Sum. 68,2 andBC; Andthen work 
| as follows: To find a 
Diff. 08,33 Segment of the Baſe AC, 
| — towitCE; ſay: 
fs Log. Baſe AC, 493 parts, 


To Z.cr. AB, and 3 68,2 parts, 

So X, cr5. AB, and BC; 8,2 parts, 

To Log* of a Segment of the Baſe AC, to wit G 
E 113parts. - - | 


* This Segment of the Baſe CE, 11,3 parts, 


' being ſubſtrafted from the whole Baſe AC, 


Fig. 27, 


49.5 parts, 'the remainder is EA. 38,$ parts, in 
the middle of which as at D, the Perpendicu- 
lar DB, will fall from the Angle B ; and ſo di- 
vide it into two ' Re&angled Triangles, to wit, 
ADB; and CDB, whoſe Baſe DA is 19,3 parts, 
which - taken from AC 49,3 parts, leaves the 
Baſe of the greater Triangle CD 3o,$ parts. 

Now having the two Bs/es of theſe two Tr:- 
engles, and their: Hypothenuſes ; to wit CD 398 
parts, DA 19, parts, CB 38333 parts,and BA 30 
L-: _ parts, 
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parts;you may find all their Angles,by, the Rule 
vf Oppoſite ſides, to their Angles asafore. 


I. i» the Triangle CDB, 
To find the Angles, this is the Analogy or 


Proportion. 
As Log. BC 35,3 parts, 
To Radius Or S. 90?. 
So Log. DC 30,8 parts, 
ToS.V.B 53* oo: whoſe Complement is the 


| Angle at © 37% oo” unto 90: or a Luadrant. 


I. I» the Triangle ADB, 
To find the Angles, this is. the Analogy or 


| Proportion. 


As Log. AB, 30 parts, 

To Radius or S. go?. 

So Log. AD 19,8 parts, 

ToS, V. B, 40* oo'. 

The Complement whereof, unto 90? oo”, isthe 
Angle at A. 50* oof. 

Now in the firſt Triangle CDB, there is. 
found the Angle C, to be 37* oo”, and the 
Angle B, to be 53* oo”. 


' In the ſecond Triangle ADB, there is foudd. 
the Angle A ; tobe 50? oo, and the Angle B, 


to be 40? oo. 

Now the two Angles at B, to wit 53* oo”; 
and 40? oo; makes 93* og, which is the 
Angleof the Oblique-angled Triangle ABC, at B: 
Thus the three Angles of the ſaid given Triangle 
ABC, are found as was required, viz. the An- 


9. 3- 


Fig. 37. 


gle A to be 50? oo, the Angle B to be 93* oo”, 


and the Angle C to be 37* 00” ,as ſought. 
| | Thus 


$. 3- 


6. 4 
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Thus I have ſufficiently, fully and plainly 
explained all.-the Caſes of Plain Right-lined Tri- 


engles, both Right and Oblique-angled : T ſhall 
now fall in hand with Spherical Triangles, both 
Right and Oblique-angled. 


——_— _ 


7: > WA 


Of Spherical. Reitangled Triangles. 
And bere firſt it will be necefbary alſo to underſtand 


thoſe few general Maxims or Rules; that are of 


ſpecial Moment, in the Doftrine of Spherical 
Triangles. | 


I. Go a Spherical Triangle is comprehen- 
ded and*formed, by the Conjunttion 
and Interſection of three Arches of a Circle, 
deferibed on the x of the Sphere or Glebe. 
''2. That thoſe” Spherical Triangles, conliſteth 
of ſix diſtinct parts, viz. three Sides and three 
Angles, any of which being known, the other 
is alſo found out-and known. 


3. That the three Sides of a Spherical Trian-: . 


gle, are parts or.” Aches of three great Circles 
of a Sphere, mutually interſefting eachother : 
and as plain or Right-lined Triangles, are mea- 
ſured by a Meafure, or Scale of equal parts : 
So theſe are meaſured, by a Scale or Arch of 
equal Deges, , 


4 That 


4 
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4. That a Great Circle is ſuch a' Circle that 
doth befſect the Sphere, dividing it into two 
equal parts ; as the Equino#ial, the Ectiprick, 
the Meridians, the Horizon, &Cc. 

5. That in a Right-angled Spherical Triangle, 
the Side ſubtending the Right-angie we call the 
Hypothenuje, the other two containing the Right - 
angle we may: ſunply call the- S:des, and for 
diſtinction eirher of them may be called the 
Baſe or Perpendicalar. 4s 


6. That the Summ of the Sides of a Spherical 


Triangle are leſs than two Semicircles or 360*. 


_ 5. Thar if two Sides of a Spherical Triangle 
be equal to a Semrcircle; then the two Angles 
at the Baſe ſhall be equal ro rwo Right-angles; 
bur if they be leſs, then the two Angles ſhall be 
ſs; but if greater, then ſhall the two Angles 
be greater than a Semrcircle. 

$. That the Summ of the Angles of a. Spheri- 
cal Triangle, is greater than two Right-angles. 

9. That every ſpberical Triangle is either a 
Right, or Oblique-angled Triawgle. 

10. That the Ses of the Angles, are in pro- 
Pcxtion, unto the Sines of their oppoſite Sides ; 
and 'the Sizes of their oppoſite Sides, are in 


proportion unto the Sines of their oppoſite 


Anglcs,' | 
11. That in a Right-angled Spherical Triangle, 
either of the Oblique-angles, is greater than the 
Complement of the other, butleſs than the Diffe- 
rence of the ſame Complement unto a Semicircle. 
' 123. That a Perpendicular 1s part of the Arch 


of a great Circles, which, being let fall from any 


Ang'e of a /pherical Triangle, cutterh the oppo* 
ſite Side of the Triangle at Righr-angles, and fo 
f : divideth 


$. 4 


0. 4. 


Fg. 38. 
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divideth the Triangle into two Ripht-angled Tri- 
angles, and theſe two parts (either of the Sides 
or Angles ) ſodivided muſt be ſometimes added 
togerher, and ſometimes ſubſtracted fram each 
other, according as the Perpendicular falls with- 
in-or without the Triangle. 


PROP. I. Caſe x. 


A Side and an Angle adjacent thereunto being gi- 


wen, to find the other Side. 


In the Triangle ABC, there is given the Side 


AB 27* 54/ ; and the Angle A 23* 30/, and the 
Side BC 1s required, to find which this is the 


Analogy or Proportion. 
As the Radius or S. 90* o&/, 10. 00000 
ToS, of cr. AB. 27, $4 — 9. 67018 
Se i T.V.A, 23,30——- 9. 63830 
To cr. BC. 11330. 79. 20848 


PROP. IL. Caſe 3. 


A Side and an Angle adjacent thereunto being gi- 


ven, to find the other Oblique-angle. 
In the Triangle ABC, there is given the 


fp. 38. Side AB 27” 54's, and the Angle A 23* 20, 


To SC. of cr. AB 27,54. 


and the Angle at C is required, to find which 
fay by this Analogy or Proportion. 


As the Radie or S. 90? oof, 


T rs 
des 
Jed 
ich 
the 
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" $o#S.V.atA 23, 39, 6. 4. 
To Sc.V. at C 69, 22 required. | 


PROP. III. Cake. 


A Side and an Angle adjacent thereunto being given, 
to find the Hypothenuſe. | 


In the Triangle ABC, there is given the Side Fig. 38. 
AB 27* 54/, and the Angle at A 23* 307, and 
the Hypothenuſe AC, is requized ; which may 
be found by this Analogy or Proportion. 

As the Radius or S. go? oo, 

To SC. of V. at A 23, 30. 

So # Tc. cr. AB, 27, 54. 

To Tc. Hypothenuſe AC, 30, 00 required. 


PROP. IV. Caſe 4. 


A Side and an Angle oppoſite thereunto being given, 


ro find the other Oblique-angle. : 


| In the Triangle ABC, there is given the Side Fg. 38. 
BC 11* 3o/, and the Angle A 23* 30”, and the _. 
Angle C is required, to find which, fay by this 
Analogy or Proportion. 

As SC.CT. SA i 20, 

To Radins or S. 90,00. 

So #8 SC. V. at A, 23,30, 

ToS. V.at-C. 69, 22, as required. 


PROP: 
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y. 4- 202, ARIES 
PROP. V. Caſs. 


A Side and the oppoſite Angle given, to find the 
Hypothenuſe. 


Fig. 38. In the Triangle ABC, there is given the 
fide BC 11* 3o”, and the Angle at A 23* 30”; 
and the Hypotbennſe AC, is required, which 
may be found by this Analogy or Proportion. 

As S'V. qt A:337 20; - 

To Radins or S. 9o, 00. 

So « Ser. BC 11. 30, * 

To S. Hypothenuſe AC 30, 00. as required. 


'PROP. VI. Caſes. 


A ſide and the. oppoſite Angle given, to find the 
other ſide. 


-In the Triangle ABC, thereis given the ſide 
BC 11* 307, and the Angle at A 23* 3o', and 
the ſide ABisrequired, to find which this is che 
Analogy or Proportion. 
Fig. 38. 4s Radius Or S 99% oo), 
To Tc. of V.at A.23 3o, 
Sozs T. cr. BC 11,30, 
79 S. of cr, AB 27. 54 as was required. 


PROP. VIE Caſey. 


The Hypothenuſe, and an Oblique Angle given, to 
find the ſide adjacent thereunto. 


In the Triangle ABC, there is given the 
Hypo- 
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Hypothenuſe AC, 30" oo”, and the Angle A 23* 
20/, and the ſide AB, is required, - which is 
found by this Analogy or Proportion. 

As the Radurs or S.:90* od, 

To Sc. V. at A, 23, 30. 

So s T. Hyporh. AC, 30, oo, 
To T. cr. AB, 27, 54, as was required. 


PROP. VIII. Cafes. 


| The Hypothenuſe, and an Oblique-angle given, to 
. 


find the oppoſite Side, 


In the Triangle ABC, there is given the 
Hypothenuſe AC, -30* oo”, and the Angle at A 


 23* 30/, and the Side BC, is required, whichis 
| found by this Analogy or Proportion. 


As the Radis or S. 90? oo}, 
ToS. Hyporh. AC, 30, oo. 


... Sow SV. at A, 23, 30, 


Tothe S, cr. BC, 11, 30. which was required. 
PROP. IX Cafſg. 


The Hypothenuſe, and an Oblique-angle given, to 
find the other Oblique-angle. 


In the Triangle ABC, there is given the Hy- 
perbemuſe AC 30? oo”, and the Angle A, 23* 30”, 


now the Angle at C, is required, which may 


be found by this Analogy or Propertion. 
s the Radins or S. 90* co”, 
To Sc. Hypoth, AC, 30,00. 
Sox T. of V. at A, 23, 30, 
Zo Tc. of V. at C. 69, 22, as was required. 
PR OP. 


$. 4 


Fig. 38. 


Fig. 


Fig. 38. 


38. 


Fig. 38. 


Fig. 38. 


Fe. 38. 


fo Spherical by rigonome 7 try: 


'PROP. X. Caſe 10. - 
The fides given; to find the Hypothenuſe: > 
In the Triangle ABC, there is given che 
ſide AB 25* 54/7; and the fide BC 11* 3o/, and 
the Hypothenuſe AC is required, to find whicti the 
fay by this Analogy or Proportion. 
As the Radius or S. 90? oof, _ " 
To Sc cr. BC. 11, 3o. By. 
So is Sc.cr. AB 27, 54, þ ac 
To Se. Hypothenuſe AC 30, oo. required. or 
PROP. XI. Cafe 11. _ 
The ſides given, to find an Angle. | 4 
In the Triangle ABC, there is given, che | 7 


ſide AB 27? 54/, and the fide BC 11* 30”, and | 
the Angle at A, is required, which may b6 
found by this A4nalogy or Proportion. 

As the Radites or S. 90? oo”, 

To S. cr. AB. 27, 54. 

So js Tc. cr. BC. 11, 30, ; 

To Tc.of V.at A. 23. 3o. as required. 


PROP. XII. Caſeriz. 
The Hypothenuſe, a4 a ſide given, to find the 6 


ther ſide. 


In the Triangle ABC, thereis given, the Hy- | 
pothenuſe AC 3<*00, and the ſide AB 27* 54, 
and the ſide BC is required, which may _ 

| foun 


the 
nd 
ich 
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|' $ & Tc. Hypoth. AC 30? o/, 


| The Hypothenuſe,and a Side given;to find the oppo- 


| pebenuſe AC 30 c&/, and the fide AB 27* 54, . 
| how the Angle C, is required, which may be Fip. 18; 


found by this Analogy or Proportion. 
As Sc. cr. AB.27* 54'; 
To Radius or S. 90 00. 
So is Sc. Hypothenuſe AC. 30" oo”, 
To Sc. cr. BC. 11* 30” as required. 


PROP. XII. Caſe 13. 


The Hypotheauſe, and t Side given, to find the 
contained Angle, 


In the Triangle ABC, there is givey the Hy- Fig. 38: 
potheuuſe AC 30? oc/, and the fide AB 27* 54”, 
and the Angle at A is required, which may be 
found by this, Analogy of Proportion. 

As the Radims or S. 90* od, 

To IT. or, ABR. 37" 4... 


To Sc. of V. at a, 23* 20, as required. 
| PROP. XIV. Cake 14- 


ſite Angle. 
In the 7 riangle ABC, there is given the Hy- 


found by this Analogy or Propertion. 
As the S. Hypoth. © C, $0* 007, 
To Ragins or S. 99% ©&/. 
Sous. of cr. AB; 27 $45 => _ 
To S. of V. at C. 6y 22, as required; 


o& PROP 
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” ORE on 
PROP. XV. Cafe 15. 


The Oblique Angles given, to find either Side. 


In the Triangle ARC, there is given the An- 
gle A 23* 3o/, and the Angle ar C 69* 22”, and 
the fide BC, is required, which may be found 
by this Analogy or Proportion. 

As the S. of V. at C, 69* 2Y,, 

To the Radizs or S. 99? o-. 

So is the Sc. of V.at 4,23* 30”, 

To the Sc. of cr. BC, 11* 3, asrequired. 


PROP. XVI, Caſe 16. 
The Oblique-angles given, to find the Hypothenuſe. 


Fig. 3S. 


In the Triangle ABC, there is given the An- 
gle A 23* 3&/, the Angle C, 69* 22”, and the 
Hypothenuſe AC, is required, which may be 
found by this Analogy or Proportion. 

Fig. 38. As the Radins or S. 90? ©”, 

To*Tc.of F. at C. 69?, 22), . 

Sois Tc. of V. at A, 23 30, 

To Sc, Hypoth. AG, 3o co, as required. 


An- 
and 
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SECT, V. "66 


Of Oblique-angled Spherical Triangles, 
PROP. L Cafer. 


Two Sides; and an Angle oppoſite to ohie of then 
given, to find the other oppoſite Angle. 


J N the Triangle ADE, there is given theSide Fig. 49* 


AE, 74% oc”, the Side ED; 38* 30”, and the 
Angle A, 30? 287; now the Angle at D, is re- 
quired, to find which this is the Analogy of 
Proportion. ; ; 

As S. cr. DE, 3$* 30”, 
To S.V. at 8, 30 25. 
So #58. cr. AE, 90 oo, Eg 
ToS.V. at D, I30 03, t5- Note that in thefe 
: Opergtions, for the more 
required. vl | 
| facility of the learner; 
T omit Seconds, which doth belong unto the Angles, Sc. 


PROP. H. Caſes. 


Two Angles and a Side oppoſite to ane of them fis 
ven, to find the Side oppoſite to the other, .. 


In rke Triangle *DE, there is given the Art- Fig, 4% 
ge at D, 130% c3/, the *ngle E, 31* 24; and” ® 
the Side AE, 70* co”, now the Side AD, ts re- 
quiced, which may be tound by this 4nalcgy or 
Proportion. £ 


(73 53 


As 
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9.5 AsSV.arD, 130% oy, 

To S.cr. AE, qo co. 

SoisS.V. at E, 31 34, © 

To S. cr. AD. 49 oo, required. 


PROP. II. Caſe 3. 


Tao Sides and an Angle included between them 
being known, to find the other Angles. 


Fiz. 39. In the Triangle ADE, thereis given the Side 


gle A 30* 28”, Now the Angles D, and E, are re 
quired, which is thus found : take the Sum and 
Difference of the two Sides, and work as follow: 
eth, ſaying. © | 
Side. AE, 950? oo”, 
Side. AD, 49 co 


Sam, 110 co, iZ.55*% co, 


Diff. zo cop 3 X.15 00. 
Angle. A, 39 28” 3V. 15 14. 
— 
As S.1 Z.cr. AEand AD, 55* co”, 
-, ToS.; X. cr. AE and AD, 15 00. 
+ And Sois TCV. ath, I5 I4, 


here ob- + » 1 "a 
þ wats To T.3zX.VV. DandE. 49143c”. 
if the Sum - 


of the two contained Sides exceed « Semicircle, then ſubſtraR eat 
fide ſeverally from 1809, and proceed with thoſe Complements, « 
with the fides -given, the Operation produceth- the Complements f 
the Angles ſought, unto a Semicircle or 180 Degrees. 


Again, 


AE, 50? oo/, the Side AD, 4<? oo”, and the An- 


gies, 
owet! 


micirc!e 
will pro 
150 Dey 


hem 


Side 
 An- 
E I6- 
and 
low: 


7 each 
Its, 4 
ents 


Again, 


"0 
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AGATN. 


As SC. 42. cr*.AE and AD, 55* 00/7, 
To Sc. 3,X.:ci?. AE and AD, 15* oof. 
So is Tc. i ata, 15*-I14/, 
To T.3 2. iDandE, .: :80 48 3%”. 


This difference of the Angles unknownD and 
E, 49* 14 3&7, being added unto the half 
Sum of the Angles80® 48” 327, ( unknown ) 
produceth the Greater Angle D 130* oy, and 
ſubſtrated. from 1t,' leaves the Leſler Angle E, 
towit 31 34”. 


P R O P. 'IV. Cafes. 


Two Angles,and their Interjacent fide being known , 


to find the other ſides. 


In the Triangle ADE, there is given the Ang'e Fig. 39. 


at A30* 28/,,and the Angle at D 130? 037, and 
their [nterjacent-ſide AD 49? 00”, and the Sides 
DE and EA, arerequired: Which isthus found. 
- Take the Sum and Dif- 

ference of the two An+ - 17 And here obſerve 


gies and work | as fol- #4 if wy y__ of > 
K two prven Angles exce 
oweth, ſay ng. a Semieirels or 18-2, 
: ſubſtrat them from a Se - 
micircle, and proceed with the . Reſidues, the Opzration 
will produce each ſide's Complement to 4 Semiciccle, or 
150 Degrees. 


G 3 Anzle. 


$. 8. 
Pg. 39. 
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' Angle, D 130* 07. 
Angle A, 30 29. 


Sum, 160 3! 
99 35 


1 2.1880” 15/ 30” 


Dif. 
Side. AD, -4o co 


2X 18 49 47 30 


1/Cr. 1$ 20 00 00, 


- 
. 
_—_—_ 


As S. 3 Z.of VV. A and D,. 80? 15” 39”, 
To S. 3 X.of VV.A and D, 4947 39. © 
So zs T.4 cr. AD, . /200900, 

To T. 5 X. cr?. DEand EA, 15: 45 00. 


AGATN Say. 


As SC. vp / PV. A and D, $82* 15 30”, | 
V 


To SC. 3 X. of VV. A andD, 49 47 30. 
SoisT.3 cr. AD, © | 20 00 co, 
Jo T.zcr*.Z. DE and AE. $54 15 00. 


Add the half Difference of the Sides DE and 


unto half the Sum of the Sides 


54' 15”. It produceth the greater 


AE, : g ' 
DE and Ft 


Side, the Side AE 50? oo/, but if deducted from 
jr, leaves theleſſer Side ED,which is 38* 30/, a 
wasrequired, ' * © | 


PROP. 


/t 
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PROP. V. Cafe 5. 


Two Sides and an Angle oppoſite to one of them g1- 
wen, to find the third de T 


In the Triangle ADE, there is given the Side 
AE 70* co”, the Side DE 38* 3&/,and the Angle 
A 30? 28/, the Side AD is required. . 

irſt by Caſe 1. Prop. 1. I find the Angle at 
D to be 130* 037, and then proceed thus 

Firſt take the Suz2 and Difference of the two 
Angles; then alſo find the Diference of the two 
Sides given, and then workas followeth. 

Angle D, 130" 03', 

Angle A, 32 28. 


Sum 169 3! 


Difeer. 


1Z $0? 15/ 307. 


99 35\ 2X. 49.47 39. 


A— 


Side, AF, 50 oo. 
Side, ED 38 30. 


B.: 4a 3o.C :X. 15* 45”. 
c—_— wI 


Now fay, ; 

As S.! X. V. DandA, 49* 477 30”, 

ToS iZ2.VV.Dand +, vo 15 30. 

Sozs T.3X. cr. AE and ED,.15 45 02, 

To T.* cr. AD. 20? oo co” : which doubled 
giveth the Side AD, 40 0500, as was required: 


G 4 PROP. 
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PROP. VI. Caſes. 


Two Anples and a Side oppoſite to one of them gi- 
wen, to find the third Angle. F 


Fig. 39. inthe Triangle ADE, there is given the An- 


ole A 30* 28, the Angle D 130? 0z/, aid his 

oppoſite Side AE 50? oo7; and ris 'required to 

find the Angle at E. Std 05 

| Firſt by Prop. 2. Caſe 2. I find the Side DE, 

oppoſed to the Angle A; to be 38* 3o”, then 

proceed thus. | | Ss 
Firſt find the Sum and Difference of the $34e. 

'Then tind the Difference of the Angles. 

' Side. DE 38? 307, 2p. 


Side. AE 950 o9 2 


Sum, 18 30 (32:54 15 


Differ. 31 3 3X. I5 45- 


| p—— 


Angle D 130 03 
Angle A 30 26 


Differ. 99 35 £ : A. 49' 47 30” 


REI” noon a. 


Now 5 A 
As $.z X. Cf, DEand AF 16* 4c/ 
To S.3 Z.cr*. EA and DE 4 o 
Sois T.3% YH. Dand A 49 47 30” 
 ToTc.;V:atE. 15% 47/ o&”. which doubled 
piverh che Angle at E 31 34, as required. 
| —  "FROD 
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| _ 6. 
PROP. VIL Cafe 7. ; 


« gi. | Two Sides and an Angle oppoſite to one of them g+- 
' wen, to find the Included Angle. | 


An- In the Triangle ADE, there is given the Side Fig. 39- 
| his | AE 50? oof, the Side ED 38? 30”, and the An- 
| to If gle oppoſite thereunto at A 30 28/, and the 

Angle E is required. "To 
DE, | © Firſt by Prop. 1. Caſe 1. T find the Angle D, 
hen | oppoſite to AE, to be 130* 03/, then proceed 
thus. | | 
ides, Firſt find the Difference of the Angles, then 
| find che Sum and Difference of the Sides. 
| Angle D130 077 
Angle A 30 2 


Differ. 99 35 c : X. 49" 47" 30”. 


Side AE 70? 00” 
Side ED 38 30 


Sum 108 30 ( iZ.54' 15.. 


Differ. 3130\ 3X. 1545. 


Now ſay, 
As S. i X. cr*. AE and ED 15? 45”, 
ToS3Z.cr. AFEand ED 54 15. | 
Soss T.;3X. of VY.D and A 49 47.30”, Fig. 3% 
fled To Tc.;3VY. at E15* 477. Which duubled is 
| the Angle atE 31* 34/, as was required. 
# -- | | PROP. 


? : 
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$. 5- 
| PROP. VIE Gaſes. 
Two Angles and a Side oppoſite to one of them by Twc 
ing known, to find the Interjacent Side. = 
In the Triavgle ADE, there is given the an} L 
geE 31* 34', the Angle D 13a* 02), and hifi ZP 
cppoſite Side AE 70” 09”, Now the Wo ED vÞ let 
required. | -: 
Firſt by Prop. 2. Caſe 2. I find AD oppoſed wh Car 
E, to be 4o* od, andthen work thus. \Þ by! 
| Take the Sum and Difference of the Angle, | {b 
then-alfo_find the Difference of the two Swe: wit! 
Angle D 130" 03” ' Þ ang! 
Fig. 39. Angle E 31 34 Bu 
C574 er 
Sum 161 37 (- 3Z. 800 4% 30 | Nel 
mg pn | No 
Difer. 98 29 \ 3X. 49* 14 30” | fon 
Side AD 40* 0& | 
Side AE 50 oo 
Differ. $0 00 . ; X. 15* 00” 
| DP MIT Sn ] 
Now fay, = 
' | 
 A1S.3X.VV DandE49* 14/ 30”, 18 
ToS 3 Z,VVD andE $048 30. aga 


Sois TX cr. ADand AE 15 0000”, 
To T. +: cr. RD, 19* 15” oo”, which being 
doubled is the Side ED 38? 30”, asrequired. 


PROP. 


em be 


ne An. 
nd his 
EDij 


ſed to 


ngles | 


des: 
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PROP. IX. Caſe 9. 


Two Sides and their Included Angle being known, 


#0 find the third Side. 


| Inthe Triangle. APZ,, there is given the Side Fig. 49. 


ZP 38* 39 the Side PA 70?, and the Angle P, 
let be 319.34, and-the Side;AZ, is required. - 
The Reſolution. of this Caſe depends on the 
Catholike propoſition of the Lord of  Marchiſton, 
by ſuppoſing the Oblique-Triangle to-be divided 
( by. a ſuppoſed Poreendioatey falling either 


| within or without the 774angle ) into rwo Retf- 


' | angulars. 


Xing 


S - 


Now in -the Triangle AZP, let call the Per- 


perpendicular ZR; 1o 18 the Triangle AZP divi- 
{ ded into two Rectangulars ARZ, and ZRP. 
{ Now the Side AZ may be found at two Opera- 
| fons chus : fay, | 


As the Radius or S. of 90? 00 
To SC. of theincluded V, P. 31 34. 
So is T. of the lefſer SidePZ.'38 30, 
To T. of a fourth Arch, +34 08. 


If the contained Angle be leſs than 9o?, take 
this fourth Arch from the greeter Side ; but if it 
be greater than 9o?, - from its Complement unto 
180®, the Remainder is the-Reſidual Arch: Now 
again fay, 


As SC. of the fourth Arch. 34*08/ 
T9 SC. Reſidual Arch. 35-52. 
So SC. of, the leſſer Side PZ. 38. 30 
TaSC. AZ. the Side required. 40-00 

' i Bur 


$- 5. 


#p. 40 
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+ But note that many timesthe Perpendicu- 
Fig. 41. lar will fall without the Triangle, as it doth 
now within; in ſuc caſe the Sides of the 7; 
angle ruſt be continued, fo will there be two | 


Re#angulars, the ons included: within the o- 


., ther: as in the Triangle HIK, the Perpendicular 


ler fall is KM, falling on the Side HE, and 
the two Refangulars found thereby will be IM 
K, and 'KMH, and by the'Hireftions in the 
| former” 'propoſition find 


"1+ Nore thar of he © out the Side IK, if re 


Ang les at the Baſe be both : aac 

of one king, that vben the yurey Aſi found. 

Pe icular falls within che Triangle : if of diverſe 
kinds, without the Triangle.” 0 on x! 


PROP. X. -Cafe To;" 


Two Angles and; their Interjacent Side known,” {0 
frnd the third Anple. | : 


In the Triangle AZP, there is given the Side 
ZP 38? 30”, the Angle P 31* 34/, andthe An- 
= 130* oz”, and the Angle ar A is requi- 


+ Firſt the Oblique-Triangle AAP, being redu- 
| Ced into two Regtangulars ARZ, and ZRP, by 
'Caſe : 9 aforegiing, 1 find the Angle RZP,;' to 
Þe 54* x9, (in the Triangle: ZRP.) which ta- 


- 'ken out of Angle AZP:130? 03”, leaves: the 


"Angle AZR 65* -44/: Now the Angle A:-is 
found by this 4nalogy or Proportion. x 
AsYS. V: PZR, 64* 19, 
To S.V.AZR 65 44, 
SoisSC.V.atP 31 34s 
' To Sc.V.at A 30 2%: which was required 
to be found our and known. PROP. 


P.ROP. XI. Caſe ir. 


Spherical - T; righnometry. 3 3 


$. 5. 


Three Sides given, to find an Angle. 


In the Triangle APZ, the Side AZis 40" od”, 
the Side ZP is 38” 30”, the Side AP is 70* oo/, 


and the Angle Z. is required. 


do thus. 


To find which 


Add the three Sides'together, ani from. half Fig. 40. 
their Sum, deduct the Side oppoſite, to the re- 
quired Angle : and then proceed as you ſee in 


the Operazion following. 


Side AP 950? 0d Co-Arith. 
\ Side AZ, 40 00 -O, 191933 
Side ZP 38 30 ——0, 205859 
Sum 148 30 \ ines. 
3 Sum 74 15 9, 983380 
Side AP 70 09 
Sum is —— 19, 251031 Fig. 49. 


— 


iSum is 65? 07 "30", the SC.z VatZ 9, 625515 


which doubled is 130 03/ 12//; the 


Angle : at Z required. 


Fig. 49. 


Fg. 40. 
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PROP.' XIE Cafe 12. 
Three Anples given, to find a Side, 


In the Triangle AZP, the Angle A is 30* 1Y/ 


11”, the Angle Z; 140* 0/ 12/7, the Angle Þ 
is 31* 34 26”, and the Side AZ; oppoſite to P, 
is required. ' | 

This, Caſe is likewiſe performed as the former 
Cafe or Propoſition, the Angles being conver- 
ted irito Sides, and the Sides into Angles, by 
taking the Complement of the greateſt Angle 
unto 180%: ſee the work. 


Angle E 341* 34/ 20// Co-Arith. Þ| 
Angle A _ 3o 28 11 ———, £94920 
Comp.V.Z 49 56 49 ©, 116084, 
Sum 1s 271 59 26 Sines 
: Sum is $55 $9 434— 9, 915549 Þ 
AngleP 31 34 26 
Differ. 24 25 17 —— 9, 616417 
"Sinks doc - I9, 9459709 
The ;, Sum is SC. of 20? 00” half the —_— 
Side AZ, —_— 9, 972985 


which being doubled,gives the Side AZ, 40* oo/, Þ 


required to be found out and known. 
5 Bur if the greater Side AP were required, 
the Operation would produce the Complement 


. thereyf unto a Semicircle or 180"; therefore 


ſubſtrat 


MID Spherical Trigonombtry. 5s 


fubſtraCt it from 180?, it leaves the remaining 
required Side fought. | 


Thus I have laid down all the Caſes of 7r:- 
angles, both Right-lined and Spherical ; either 
Right, or Oblique-angled; I might hereunto have 
annexed many Varieties unto. each Caſe, and 
ſome fundamentdl Axioms, which ſomewhar 
more would have Illuſtrated and Demonſtrated 
thoſe Caſes, and Proportigns ; but becauſe of 
the ſmallneſs of this Treatiſe, Which is intended 
more for Pra#ice than Theory, I have for brevi- 
ty ſake omitted them, and refer you for thoſe 
things to Jarger Authors, who have largely 
diſcourſed thereon to good purpoſe. 


Pd 


CHAP. VI. 
of ASTRONOMY. 


- 
P27 


Defit. 


diftin&t courſe of Times; Days, 
Tears, &&c. It ſheweth the Diſtance, Magnitude; 


Natural Motions, Appearances and Paſſions, pro- 
per unto the Planets, and fixed Stars, for any tim: 
paſt, preſent and to come; by this we are certified 


of the Diſt ance of the ſtarry Sky; and of each Plnd 
net, from the Center of the Earth, and the Mag: 
nirude of any fixed Star or Planet, in reſpect of ji 
Earth's Magnitude. 


— 


SECT. [. 


Of Aſtronomical Definitions. 
Defin. 1. A here or Globe is a ſolid Body; 


containing onely one Super fictes; 
m whoſe middle there is a point ( called the 
| Center; 


STRONOMY i an Art Ms | 
; thematical, which meaſureth thi Þ 


9s of ASTRONOMY, | 
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Center, ) from which all right or ſtreight lines g_ ,. 
drawn unto the Circumference or Superficies; are 

Fqual. en PO OY | 

2. The Poles of the World,are two fized points Fig. 4% 
in the Heavens Diametrically oppoſite the one to 

the other, the one called the Artick .or North- 


| Pole; noted. in the Scherre by P. The other is 


called the Artartick, or South-Pole;asS. and is not 
td be ſeen of us, being in the lower Her: iſphere. 
3. The Axis of the World, is an imaginary Fig. 4%. 


| line drawn from the Nerth-Pole , through the 
| Center of the Earch, unto the Sourh-Pele, abour 


which the Diurnal/ motion is performed, from 


| the Eaft to the Hef; as the line PS 


4 The Meridians are great Circles, concur- Fig. 43. 
ring and interſetting one another, in the Holes 


 þ of the #orld, as PES, and Þc S. 


5. The Equins#:al, or Zquator, isa great Cir- 


| c&, 9o deg. diſtant from. the Poles of the #orld, 


citing the Meridians at Right-angles, and di-. _ | 
videth the World into two Equal parts, called Fig. 42. 
the Northern, and Seuthern Hemiſpheres, as FE; 
= Q. in Scheme 42. FS} 

6. The Ecliptick is a great Circle , croſſing 
the Equinetttal , in the two oppolite points 
Aries and Libra, and maketh an Angle 
therewith ( called, its Obliquity ) of 23* 20”, 
repreſenred by S=vw, This Circle js divided 
Ihto 12 Smes, each containing 30% 00”: As A- Fig. 43. 
res Y, Taurus ©, Gemmi VU, Cancer S, Leo, © 
Virgo MM, ( which are called Northern Smes ) 
Libra =, Scorpio Ml, Sagitarius +, Capricti mus # , 
dquarius , and tijces XK ; theſe are called Su - 
thern Sines, 


H -. Tie 
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y. I. 7. The Z:diack is a Zone of Girdle, having 


8 deg. of Latitude on either ſide the Ecliprick, 


in which ſpace the Planets make their revolu- 
tion. This Circle is a Circle which regulates 
the Nears, Menths, and 
Fig. 42, _* Which. is by the Seaſons, ® and is diſtin- 
” —_— _ _ guiſhed in the - Scheme 
i, e. bring Life; becauſe . 
the life 5 all Creatures by the 12 SImes. 
depend on the cauſe of that Circle, for the Sun aſcending in 
it and moving towards us, brings the Generation of things, 
and in deſcending the Corruption of all things ſenſible, and 


inſenſible, which are below the concavity of the Moon, &c. | 


8. The Colures are two Meridians, dividing | 

the Ecliptick, and the Equine#1al, into four e& | 

Fig. 42, qual parts ; one of which paſſeth by the Equ- Þ 
no&ial points Aries, and Libra, and is called the Þ 
Equinottial Colure, as P= S. The other by the Þ 
beginning of Cancer, and Capricorn, and is cal- Þ 


led the Solftitial, Colure, as Þ S, S V. 


9. The Poles of the Ecliprick are two points, | 


23* 3o' diſtant from the Poles of the World, as 
Fig. 42. Tand K 


10. The Tropicks are two ſmall Circles, Pa- Þ 
rallel unto the Equino#ial, and diſtant rhere- Þ 


from 23* 30”, limiting the S's greateſt declina- 


tion. The Northern Tropick palleth by the be- | 


ginning of Cancer, and 1s therefore called the 

Fig. 42, Tropick of Cancer, as Ba D. The Southern Tro- 

pick paſſeth by rhe beginning of Copricory, and 

— "5 called the Tropick of Capricorn ; as 
E, | 

11. The Polar Circles, are two ſmall Circles 

parralle] to the Equinetial, and diſtant there- 

trom 66* 30” ; and from the Poles of the World 

. 23". 
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23% 30”. That which is adjacent unto the 
North Pole, is called the Artick Circle, asG dI. 


and.the other the Anrartick Circle, as KAM. Pg. 4% 


12, The Zenith, and the Nadir, are two 
points, Diametrically oppoſite the one to the 0- 
ther : the Zenith is the Vertical point, or the 

int over our heads, as Z, The Nadir, is oppo- 
[6 thereto asthe point N. 

..I3, The Azimuths or Vertical Circles are 
great Circles of the Sphere, concurring 2nd in- 
terſecting each other, in the Zenih, and Nadir, 


as Z fN. 


14 The Horizon, is a great Circle, ,9o deg. Fig. 42 


diſtant from the Zenich, and Nadir ; cutting all 
the Azimnths, at. Rightangles, and dividing the 
World into two equal parts, the upper and 
viſible Hemiſphere, and the lower and mwi/ible 
Hemiſphere, repreſented by H = R. 

I5. The Meridiay of a Place, is that Merid: 


as, which paſſech by the Zenich, and Nadir,of Hg. 43. 


the placeas P Z SN. 

16. The Almicanthars, or Parallels of Alti- 
tude, are ſmall Circles, parrallel unto the Hori- 
z20p, imagined to paſs through every degree 
and minute of the Meridian, between the Ze- 
»ith, and Horizon, Ba F. 

17. Parallels of Latitude, or Declination, are 


finall Circles parallel unto the Equino@zal ; they Fig, 42, 


are called Parallels of Latitude, in reſpett toany 
place on the Earth, and Parallels of Declination, 
in reſpect of the Sur, or Stars, in the Heavens. 

18. The Latitude of a place, isthe height of the 
Pole above the Horizm ; or the diſtance be- 


tween the Zenith and the Equinettial, 


= H 2 19. The 
F 
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19. The Latitude of a Star , is the Arch of a 


Circle, contained betwixt the Center of a Star, 


and the Ecliprick line: this Circle making Righbr- 
«ng/es, wirh the Ecliprick, is accounted either 
Northward or Southward ; according to the Sci- 
tuation of the Star. | ; 
20. Longitude on Earth is meaſured by an 


Arch of the Equino#ial, contained between the 


Primary Meridian, (or Meridian of that place 


where Lowgitade is aſſigned to begin) and the 


Aecridian of any other place, counted always 
Eafterly. .' | 

21. The Longitude of a Star, is that part of 
the Reliuich, . which is contained between the 
Star's place in the Ecliptick, and the beginning 
of Aries, counting them according unto the ſuc: 
ceſſion of Sines. 

22. The Altitude of the Sunor Stars, is the 


Arch of an Azimuth, contained betwixt the | 


Center of the Sun, or Star , and the Horizon. 
..23. Aſcenſion is the riſing of any Star, or 

part of the Equine#ia/, to any degree abovethe 

Horizon; and Deſcenſionis the ſerting of ir. 

24. Right Aſcenſion, is the number of Degrees 
and Aſinutes of the Equino&ial ; (1. e. from the 
beginning of Aries) which cometh unto the 
Meridian, with the Sun or Stars ; or with any 
portion of the Ecliprick. 

25. Oblique-Aſcenſicn, is an Arch of the Equi- 
»ottial, berween the beginning of Aries, aud 
that part of the Equinet:al which rifeth with 
the Center ofa Star; or with any portion of the 
Ec/ipticz in an Oblique Sphere : and Oblique De 
ſcemtn, is that part of the Equino#ial, that 
ſctteth therewith. | 

26. The 


Io! 
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26 The Aſcentional difference, is an Arch of $. 1. 


the Equino#1al, being the difference betwixt the 
Right and Oblique-Aſcenſion | 

27. The Amplitude, of the Swn or Stars, is 
the diſtance of the riſing or ſetting thereof, from 


| the Eaſt or Weſt point of the Horizon. 


28. The Parallax, is the difference between 


| therrue and apparent place of the Sun or Star ; 


ſo the true place in reſpect of Attitude, is in the 
line ACE, or ADG, the Sun or S:ar being at 
C, or D, and the apparent place in the Line 
BCE, and BDH, fo likewiſe the Angles of the 
Parallax are ACB, or ECF; and ADB, or GDB : 
alſo ih the ſaid Scheme, ABK repreſenterh a 
Buadrent (of the Glibe or Earth, ! onthe Earth's 
Superficies : A the Center of the Earth, and B 


{ any point of the Earth's Surface. 


29. The Refrattion of a Star, is cauſed by 


| the Armoſphere, or Vapourcus thickneſs of the Air 
| nearthe Earth's Super fictes, whereby the Sunand 


Stars ſeemalways to riſe ſooner, and and ſet la- 
ter than really they d ». 


Fig. 43: 


Fig. 43. 


tos Afﬀronomical Propoſitions. 
CTECT. EH 


Of A4ftronemical Propoſitions. 


PROP. L 


The Diſtance of the\Sun from the next EquinoTial | 
point (either "Aries or Libra) bring known, t) | 


find his Declination. 


E Fra E. Analogy or Proportion. 
As Radins or S. 90?, 


ToS. of the Sun's diſtance from the next Equt 


pottial point, 
So is S. of the Sun's greateſt Declination,” 


Tothe S. of the Sun's preſent Declination ſoughs, | 


PROP. IL 


The Sun's place given, to find bis Right-Aſcen | 


ſion. 


This is the Analogy or Proportion. 
As Radius or S. go®, 
ToT. of the Sun's Longitude fromthe next Equi- 


wottial point, 

So is the SC. of his greateſt Declination, 
 ToT, of his Right-Aſcenſion from the next Equi- 
poctial point, | 


PROP, 


By 


3ial 
,1 | 


z 
wo 
39 


Jul 


- Aſtronomical Propoſitions. 103 


P'R ©-P; HL 


To find the Sun's place or longitude from Aries, his 
Declination being given, 


This is the Analogy or Proportion. 
As S. of the Suns greateſt Declination, 
To Radius or $.90* od, 

So is S. of his preſent Declination, 

To S. of the Suns Place 


or Longitude from Aries *, * If theSun'sDeclina= 

tion be North, and in- 

_ creaſing, this Proportion 

finds the Sun's diſtance from Y'; but if decreaſing 

from = in the northern Sines. But if the Sun's Declinati- 

on be South, and increaſing from = ; if decreaſing from 
Y, among the Southern Sines. 


PFAOP. Iy. 


By knowing the Suns Declination, to find his Right 
Aſcenſion. 


This is the Analogy or Proportion. 

As Radits or S, 90), 

To TC. of the Suns greateſt Declination, 
So 15 T. of the Declination given, 

To S. of the Suns right 


Aſcenſion required t. + From the next Equi- 
; noctial point either Y, 
07 =, 


PROP. 
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PROP. Y. 


By knowing the Latitude of @ Place, and the Suns 
' Deelination, to find the Aſcenſional Difference. 


This is the Analogy or Proportion. 

As Radius or S. 90?, 

ToTls of the Latuude given, 

Sou T. of the Suns Declination given, 

To the S. of the Aſcenſional difference required. 

I Note that if you reduce the degrees, Sc. 
of the A4/cer/ional - difference into hours, it will 
ſhew you how much the Sur riſeth, or ſetteth 
before, or after fix a Clock, in that Latitude. 


PROP. VL 


To find the Suns Oblique Aſccnſicn or Deſcenſion; 


Firſt find the Aſcenſional Difference by the 51h 
Propoſition, and his Rzght-aſcen/ton by the fourth: 


Now if the Suns Declination be Northerly, de- 


duct the A4/centional Difference out of his Right 
Aſcenſion, from the beginning of Y, ( for the 
ſix Northern Signs Y 6 LSQM) jt leaves the 
Oblique Aſcenſion ; and added unto the Right- 
aſcerſior, giveth the Oblique-deſcenſion, 

But if the Suns Declingrion be Southerly, the 
Aſcenticnal Difference, added to the _—_— 
on, ( for the ſix Southern Signs =M 4W=KX ) 
giveth the Sogn, and ſubſtracted there: 
trom leaves the Oblique-deſcenſion, | : 


PROP. 


A ffronomical Propoſitions. Toy 


$. 2. 
PROP. VIL 


By knowing the Suns Declination, and the Latitude 
'* of a Place, tofind the Suns Amplitude. 


This is the Analogy or Proportion. 
As SC. of the Latitude, 
To the Radius or S. 90®. 
Sois the S. of the Suns Declination, 
* Tothe S. of the Amplitude from the Eaft or 
$87 Points of the Horizon. 


PROP. VII. 


F By knowing the Suns Declination and Amplitude, 
= from the North part of the Horizon, to find the 
= Latitude. "BE! 


This is the Analogy or Proportion. 

As SC. of the Amplitude from the North, 
To Radims. or S. 90? 0d 

So is S. of his Declination given, 

To Sc. of the required Latitade. 


PROP. IL 
By knowing the Latitude of a place, and the Sun's 


Declination, to find at what time the Sun will 
be-on the true Eaſt or Weſt Points. 


The Analogy or Proportion is. 
As T. of the given Latitude, 
To. T. of the'Sur's Declination propounded, 
. So ix Radius Or S. 90? o&/, 
To Sc. of the Hour from Noon. PROP. 
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PROP. X. 


By knowing the Sun's Declination,and Latitude of of © | 


Place, to find bis Altitude at ſix a Clock. 


This is the Analogy or Propurtion. 

As Radius or S. 90? oo, 

To S. of the Sun's Declination, 

So is S. of the Latitude of the place, 

To S. of the Sun's Altitudeat ſix a Clock. 


PAOP. XL 


By knowing the Latitude of a place, and the Sur | 


Declination, to find the Azimuth at ſix. 


This is the Analogy or Proportion. 
As Radins or S.99* 00”, 

Tothe T. ofthe Sur's Declination, 
So zs SC. of the Latitude of the place, 
To the T. of the Azimuth ſought. 


PROP. XIL 


By knowing the Latitude of a place, and the Sun 


Declination, to find the Sun's Altitude when he is 
on the true Eaft or Weſt points. 


This is the Analogy ar Proportion. 
As S. of the Latitude, 
Tothe Radius or S. 90* 00/, 


. So 15 the S, of the Declination, 


To the S, of the Sun's Altirude being due Eft 
or Weſt. PROD. 


Sun 


y 5 
un; 
be is 


of 
P. 


Afremmicel Propofnions, te 


; PROP. XBL. 


| ” nd zhe Shnts Altithde at ny tirne of rhe ay 


The Hublogy of Proportion, 1s. 

As Radins'0r'S. 90? vo”, | 
To Tc. of the Poles beighr, Fi [ 951 
So is S. of the Sun's Difance, 


From the Hotr of Six, 
To the T. of an Arch : which being ſubſtraQt- 


ed from the Sun's Diſtance from the Pole ; fay, 
As Sc, of the- Arch found, 
To SC. of oe. remaining Arch of the Sun's Di- 
fence from the Pole, 
So is $. of rhe Poles height, 
To the S. of 'the Sun's vow at the Hour 


required. 


PROP. XIV. 


By knowing the Latitude of a Place, with the 
Sun's Declination, and Altituae, to find the 
Hour of the Day. 


To ſolve this Concluſion do thus: get the 
Sum of the Complements of the Latitude,Declina- © 
tion and Altitude given *, 

Then find the Difference ,,.. Ms ry” $a. fn X 4 
betrwixt "their half Sum, a. 
and the Complemen; of the 


Altitude ; then ay, 


As Rains or S. go" vo”, 
To SC. of the Sun's Altitude, 
$0 1s SC, of the Latitude of the Place, 
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Toa fork Sine : then again-ſay, 
As the fourth &. 


To the S. of 5 Z. of the Lat. Declin. and 41; 


C 


$0 is the $. of X. of the Altitude to the 17, $1 S 


To a fifth S. unto which Sine, if you add the 
Radius or 90? o&, half that Sum ſhall be the 
Sine of an Arch, whoſe double Complement is 
the Hour from the Meridia. 


PROP. XV. 
To find the Time of the Sun's Riſing or Setting ,and 


conſequently the Length of the Day or Nigbe. 


To reſolve this Concluſion, firſt by prop. the 
5. find the Aſcenſioval Difference, which redu- 
ced into Hewrs, and Minutes of Time, by allow: 
ing for every 15 Deg. one Hour, and for every 
Deg. leſs than 15?, 4, of Time, and for every 
15 Min. one Minute of Time. . 

Secondly, If the Sun's Declination be Norther: 
ly, the Aſcentional Difference added unto 6 
Hours, gives the Time of Sun-/errimg, and ſub- 
ſtrated therefrom, leaves the Time of Sur 
Riſmg : On the contracy, if the Sun's Declinati 
on be Southerly, the Aſcentional Difference added 
unto 6 Hours, gives the Time of Sun Riſing, 
and deducted therefrom , the Time of Sun- 
ſetting. 

Thirdly, If you double the Time of Sur 
Ri/ing, it gives you the length of the Nipbe; 
and the Time of Sun-/erting, the lengrh of the 
Daz. 


PROP. 


kno: 
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PROP. XVI 


The $ un's Declination, Altitude and Azimuth 
known, to find the. Hour of the Day. 


The Analogy or Proportion is. 

As the SC. of the Sur's Declination, 

To the S of the Azimuth, 

So is the Sc. of the Altitude, 

To the S. of the Hour from Noor: which con- 
verted into Time, will ſhew the Hour of the 


Day. - | 
PROP. XVII 


By knowing the Sun's Declination, Altitude, and 
Hour from Noon, to find the Azimuth. 


The Analogy or Proportion is. 
As SC. of = Sun's Altitude, 

To S, ofthe Hour from Noon, 

So #.SC. of the Sun's Declination, 
Tothe S. of the Azimuth, required. 


PROP. XVI 


By knowing the. Latitude of a place, the Altitude 
of rhe Sun, and the Hour from Noon, to find the 
Angle of the Sun's Poſition. 


This is the Analogy or Proportion. 
As Sc. of the Sun's Altitude, 

ToS of the Hour from Noon, 

So # SC. of the Latitude, 


6; 2: 


| Honr of che Night, be 


2x Aftronomgcal \Propofetions. 7 


ToS. of the V. of the Sun's Poſition, at the 
time of the Quef wa, © > *; «1 
PR O P. .XIX. 


By knowing the Sur's Altitude, Declination, and 


Azimuth ; to find the Latitude. 


The Analogy or Proportion is. 
As S. of the Sun's Azimuth, 
. - Fo, S., of his Dift ance from the North-pale, . 


® 'S0 7: 


S, 'of :/..of the Sun's Poſition, 


To Sc. of the Latuude required. 


7 


To find the length of the Crepuſtalaes, or Twill 


PROP. XX. 


The Crepuſculuns of Twilight, is nothing elk 
but the Refrefyn.of the Suy's: Beams in the 


Denſity of .tbe: abr. 


Nennizs found the | 


* Watched the Time 
after . Sun-ſerting . when 
The Twilight ix the Weſt 
as ſhut in, ſo that no 
more Twilight than mn 
any other part of the Skie 
near the Horizon. appea- 
red there : then by one.of 
the known fixed Stars, 
having found the true 


Which -the;Learned-?e, 
ength of the Crepuſculun 
(by his many ſtrict obſer 
vations * ) to continue 
from the time ofthe Sup! 
paſſing below. the Hw: 
zon of a place, untill the 
Sun had run below the 
faid Horizoy'18? o0/, and 
then followed -the ſhut 
ting in .of the 7ailight, 
and untill the Sun ws 
departed 


vertec 
Sun's 
you t 
Crepuſ 
But 
the 7: 
ny T: 
Winte: 
"> — 
twixt 
ſhorte 
Parall 
As 
Tot 
Yo 1 


p 


Aftronomical Pripofutions. 1 ex 


- the = nt ſolow the 79i- found the length of the 
lig 


and 


; continued.--To find Twilight, 20 69 as 5n the 
Thich obſerve this Ana "#4 #5 menciones. 


Þ ogy or Propottion. 


As Radius or S. 90?, 

To Sc. of the Sun's Declination, 
So 7s SC. of the Poles-height, - 
To a fourtSine : which keep. 


9 * 


Then out of 'the Sur's D:/Fance from the 


| South-Pole, ſubduCt the Complement of the Pole ; 
# and of that remains and the degrees 62, being 


E addectro it, their Sym and Difference found, ſay 


| again, 


As the fourth Sine found, 

ToS.i Z, of the remainder and 62* o&/, 

So is S. 3 X. of the remainder and 62? oo”, 
Toa Number, which being mukiplyed by the 


| Radius is equal unto the 2uadrat of the Sine of 


the 3 Angle of the Sun's Diſtance at the Ending 


| ofthe T2vlight,fram Noon next enſuing, 


Then from the $7 of the whole Angle can- 
verted into Hours, ſubſtraſt the Hour of the 
Sun's ſetting *, it gives . ; 
you the length of the PS Or 2 Diurnal 
Crepuſculum, or Twilight, 

But the Sus being in the Winter Tropick,makes 


the Twilight longeſt of a- To find the lengeh of 


ny Twilight, the whole 
Winter half year: Now in kn as 


a certain Paralle], be- 

twixt that Tropick, and the Equino&#ial is the 
ſhorteſt Crepuſculum : the Declination of which 
Parallel, is thus found. 

As the Tc. of the Pole, 

To the S of the Pole, 
$9 is the T. of 09% 007, 
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- To S. of the 'Declination of | the Parallel, in 


which the Sn maketh the ſhorteſt Crepu/culun 
of the Year. CE 1 

But before the Crepuſculum come to be ſhort: 
eſt, there is another Parallel, in which the 
Crepuſculum is equal to that of the Equinod&ia; : 
the Declination of which is found thus. 

As the Radius or S. 90* oo), | 

To S. of the Peles Elevarion or Altitude; 

So is S. of 18? 00/7, | 

To S. of the Declination of the Parallel, in 
which the Sy» maketh the Crepu/culam equal 
to that in the Equino&ial. 


PROP. XXL. 


To find the Quantity of the Angles, which the Cir | 


cles of the 12 Houſes make with the Meri 
dian. 


This is the Analogy or Proporttn. 
As the Radius or S. 9o*, 
To T. of 60®: for the 11th, gth, 5th and 2d 


Houſe, Or to the T. 30? for the 12th, Sth, 6th, 


and 2d How/e, 
_ $0 #5the SC. of the Pole, 
To the Ic. of any Houje with the Meridian. 


PROP. 


ridia; 


Aftrbnomical Propoſitions. it4 
PROP. XXIL 
To fond the Right Aſcenſion of the Print in the 


Equinotial : and alſo the Point in the Ecliptick, 
called Medium Cali of Cor Cel:. 


Firſ#, To . find the Right Aſcenſion of the 
Point of the'EquineF#ial; called Medium Czli, wel 
Cor Celi, find out the Sun's Right Aſcenſion, by 
a 2 Then reduce the whole Tine from 

oon laſt paſt into degrees, which add unto 
the right Aſcenſion of the Sun, ſq ſhall their 4- 
gragat; be the right Afcenfion+*of the point, 


| which in the Equino@ial, is called Medium Cezli, 


vel Cor Celi, required to be 'found. | 

Secondly, By the 2 propoſitions aforegoing, 
you may find the 7:gh; Aſcenſion of the point 
in the Ecliprick Culenmant in the Meridian; cal- 
led Medium Czli vel Cor Celis, which is the 
Cuſpi s of the tenth Houſe: and his Declination by 
prop. the firſt. 


PROP. XXHL 


| To find the Angle of the Ecliptick with the Meri: 


dian. 


The Analogy or Proportion is. 

As the Radius or S. 90?, 

To S. of the Sun's Greateſ# Declinaticn, 

So ts SC. of the Sur's right Aſcenſion, from 
the next Equinettial print, 

To Sc. of rhe. of the Ecliptick, wich the Me- 


ridian. 


I PROP. 
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P.R O P. XXIV, 
To, find the Angle of the Ecliptick with the Ho 


11200. 


The Analogy or Proerto Is. 

As Radius or'S. 90”, 

To Sc. of the Altitude of Cor Czli, - 

So is S. of the V. Ecliptick with the Meridian, 

Ty Sc. of the V. of the Ecliptick and Horizay 
fought, | 


PROP. XXV. 


or Horoſcopus. 


This is the Analogy or Proportion. 

As Radius or S. go?, 

T1 S. of Altitude of Med. Celi, 

So is T. of V. Ecliptick with the Meridian, 

To 'Tc. of the Amplitude Ortrue of the Aſer 
dent , or the diſtance of the Azimuth from the 
Meridian. 


PROP. XXVLI 


To find the Aſcendent degree of the Ecliptick, or 
rhe Cuſpis of the firſt Houſe, 7 


The Amplitude Ortive of the Aſcendent, is 
equal to the Diſtance of the Azimuth of 90", 
trom the Meridian, wherefore the Cuſpis of by 

fir 


To find the Amplitude Ortive of the Aſcendem, 


r Ho 


dent, 


2; Of 


Afronomical Propoli tions. Its 


firſt Houſe, or Aſcendent Degree of the Ecliptick, 


may be found thus. 


As Radius or S. 90*, | 

To Sc. of the V. Feliptick wich the Meridian, 

©:$; Tc. of the Altirude of Med. Cali, | 

To T. of the Diſtance of 14d. Czi, from the 
Aſcendent Degrees. 


PROP. ie: 


To find the Diſtance of the Cuſpis U any Houſe 
from Med. Cel. 


* "his is the Analogy or Proportion,  _. 

As Sc. of the remaining part of V. of the E: 
cliptick with the Meridian, (found by prop. 28.) 

To Sc of thefotmer part of the/, 

So-z T. of the Altitude of. Med. Celi, 

To T. of the Diſtance of the Cuſpis of that 


Houſe ſought; from Med. Celi. 


PROP. XXVIIL 
To find the parts of the Anpleof the Ecliptick with 


the Meridian, cut with an Arch perpendicular td 


the Circle of any of tbe Houſes. - 


The Analogy or Proportion | is : 

As Radius or S. 90*, 

To Sc.. Altiruge of Med. Celi; PIR 
| $o & T, of the Circle of any Houſe with the 
Meridian, 

To Tc. of that part of that Angle which is 
next the Meridian: 2 
Then ſubſtra&t that part found, out of the. 
whole Angle, for the remaining or latrer parrt. , 

F z PROP. 


\ ” - 
0 \$ 's { 


L ty, 


4 


PROP. .XXIX. 
WS Do BOS v 83-39 .32a% 
To find the Pole's Altitude, abovie.ny of thy Giro 
. of theHouſer, oor on 
The Analogy of Proportion is. 
As the Radius or $..90?, . 
To S.of V. of the Circle of the Houſe with 
the Meridian : ( found by the 21 prop, ) . 
So'#s 3he S: of the Poles Elevation, above the 
Horizon of the Place, 
To S.of the Altitude of the Pole, above the 
Circle of Poſition. he nnd 


"PR O'P.', XXX. 
By knowing the Latitude and. Longitude of any 
fixed Star, to find his Right Aſcenſion and De 


clination. 


The Analogy or Proportion is. 

T. As Radius or S. 90), 

To S. of the Stars Longitude from the next 
Equinottial point, 

So is TC. of the Stars Latitude, 

To T. of a fourth Arch. 

Which compared with the Arch of Dif ance 
betwixt the Poles of the World and the Ecliprick 
23*, 20” ; And if the Latitude and Longitude of 
the S:ar be both of one Dignity, #4 e. when the 
Star hath North Latitude in the fix Northern Sines, 
Y,&,0N,S,t,MR, or South Latitude in the fix 
Southern Sines, =,M,4Z ,v,%,X: Then ſhall the 
difference between this found Arch, and the 
Di- 


— _ aaany=oy 717 


y\ contrary: —_— 4..e. the..one. to-Se: by and F 
ger Nl the other Southern, then add this a Archto | 


S. 4 S. of the rant PAY 
the BY 75S. of the ffth Arch, © 
So is T. of the Stars. Wt itude, 
the To T. of the Stars Ling rarer from the 
next Equinotial point, 


3. As Sc. of the fourth 43; ps 
| ToSc. of the fifth Arch, EIN 
any So #5 S. of the Stars Latitnde, 
Des To S. of the Stars Declination. 


& TI might alſo FER hs = haxing the La- 
tiude and Lomgitude of any two fixed Stars, 
tofind their Diſtance: but becauſe” ris the very 

ext fame with finding; the Diſtance ..of _any.two 
Places on Earth, I refer you to the Dire&ions, 
of Prop. 1, 2 and Jr of .Chep. 7, enſuing, where - 
you will ſee the plain Demonſtration thergof., « 


- PROP. XXX. 


es, By knowing the Pole's Altitude, to find when any 
ſix ſues Star ſhall be due Eaſt or Weſt. 


he This is the Analogy or Proportion. 
"i- As Radius or S. 90), 
T 2 To 


_— 
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$. 2 To T. of the Stars Declination, 
ED Fo x Te: of the NS 
To Sc. of the Stars Horer) Dif ance from j 
y Meridian. "IO . | Th 


:&-: P ROP. XxXxur OT, OY | 


By Enowing the Poles Altitude, to find the Elevs- 
' tion of any fixed Star ahove the Horizon, being 
s due Eaſt or Weſt: 


.This is the Analogy or Proportion. 

As $.of the Pe Aud, FY 

To Radius or S. 90%, | 

So is S. of the Stars 'Declination, | - 

To S. of the Stars Elevation, above the Hoi. Þ 
Fs at Ws Eaft or Weſt. E-- 


PROP. XXXUL 
To find out the Horizontal Parallax of the Moon Fic 


an 
The Analogy or Proportion. Pa 
As the' Moons Diſt ance from the Center of the Þ 
Earth, Ll 
'- To the Earth's Semidiameter, of 
So is Radius or S. 90 Pr 
So S. of the Moon! s ; Horizontal Parallaxi in rhax 
. Diſtancy, -- 


EE! 


PROP 


of 


dor, 
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PRO P. XXXIV. 


The Horizontal Parallax of the Moon being known, 
zo find her Parallax in any apparent Latitude. 


This is the Analogy or Proportion. 

As Radius or S. 90?, 

ToS. of - the Moon's Altitude, | 
Sois S. of the Moon's Horizontal Parallax, 
To S. of the Parallax in that Altitude. 


P'R O P. XXXV. 


By knowing the Moon's Place in the Ecliptick, 
( having little or no Latitude) and her Paral- 
ax of Altitude, to find the Parallaxes of . her 
Longitude and Latitude. 


Firſt, If the Moon: be in the 9o* of the Eclip- 
ztick, ſhe hath then no Parallax of La. 
and the Parallax of the Latitade, is the very 
Parallax in that Altitude. 

Secondly, But if the Moon be not inthe goth. 
Degree of the Ecliptick, to find the Parallaxes 
of the Latitude and Longitude, the Analogy or 
Proportion is, | < 


I. As Radius of $S.90?, 

To T. of the /. of the Ecliptick and Horizon, 

So #5 SC. of the Moon's Diſtance from the 4/- 
cendent, or Deſcendent deg. of the Ecliptick, 

To T6. of the Ecliptick's V, with the Azimuth 
of the Moon, 


I 4 AGAIN 
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AG AN ſay, 


2. As the Radimsor S. 90?, 

To S. of thar Y. found, 44 
So « the Parallax of the Moow's Altitude, 
Tothe Parallax of her Latitude ſought. * 


LASTLY ſay, 


3: As the Radins or S. 90*, 00/ 

To SC. of the formerV. found, 

So is the Parallax of the Moon's Altitude, 

To the Parallax of his Longitude ſought, which 
being added to the true Motion of the Moon, 
if ſhe beon the Eft part of the 99* of the Eclp- 
zick. Or from it to be deducted if ſhe be on 
the ef part of the 90? of the Ecliprick. 


PROP. XXXVI. 


How by knowing the Refrattion of a Star, to find 
bis true Altitude. 


For the ſpeedy performance of which I have 
annexed this Table of Refra#ions of the Stars 
pbſerved by Tycho Brabe a Nobleman of Dey- 
park, and a moſt famous Aſffronomer. ' 


A Table | Pb! 


hich 


Aﬀronenves? Fropeſecions. 1-93 


| 


A Table of the Refrattion of the 
Stars obſerved by Tycho Brabe. | 


MERE Refratt1on. 
ol qo” oo” 
4 21 30 
2 , ME 
3 13 20 
4 IT ©o 
5 I. on 
hs 9 OO 
$ 6 45 
9 6 oo 
--] 6. ,20 
II 5 o©9 
I2 & 
T3 4 o©9 
I4 3 . $0 
IF " 
16 $ 20 
I7 2 ©0 
15 F ns 
I9 & | $6 
—_—— o__09 


The USE of which Table is thus. 


EXAMPLE. 


Suppoſe the Alritude of a Star were found by 
Obſervation to be 13*; the correſpondent Re- 
fraFion is 4/ 00//, which ſubſtrated from 13* 
eaves 12*, 56/, which is the true Altitude 

Pe $223 CHAP. 
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CHAP. VIL 


of GEOGRAPHY. 


— 


Defin. EOGRAPHY sanart Ms 

an; #hematical, which ſhewerh how © Def 

. the Situations of Kingdoms, Pri * 

winces, Cities, . Towns, Villages, Forts, Caſtlu, ® and 
Mountains, Woods, Havens, Rivers, Greeks, &«, ſ Ia 
being on the Surface of the Terreſtrial Globe, my 2 
be derited, and deſigned, in commenſuration 4 K not 
nalogical to Nature, and Verity : and moſt apth Þ Sea 


70 our view may be repreſented. Na 
Ptolomy ſaith of Geography, H" Twoyenpia war Y are 
ons 1 dia; yeapis, Siayeaghs T5 1aTHAY hers Thy YI 5 


uievs Fav, x7! of os tmray aumy cvrnuutror. Thatit  en\ 
x a deſcription of all the known Earth, imitated Þ as1 
by writing and delineation : with all other things 21 
belonging thereunto. Of all which I ſhall ſay K bei 
ſomewhat, as to its Situation, Commodity, Cuſ: | en 
roms,G&c, concerning Which Ovid faith,44er.lib. 2, | tf 


Terra, 'd 


$. 
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- Terra, viros, Urbeſque gerit' feugeſque, feraſque, 
Fluminaque ; bac ſuper eſ®Czli fulgentis imago: 


In Engliſh Thus. | ("5 


The Earth, Men, Towers, Fruits,Beafts, and Rivers bears, 
* Andover theſe are place'dthe Heavenly Spheres. 


RET. I 
of GEOGRAPHICAL Defnitions 


Defin. 1. "ES Globe of the Earth isa Sphe- 
PE, rical Body compoſed of Earth, 
and Water, and is divided 'into Continerts, 
lands and Seas, : ws 

2. A Continent is a great Quantity of Land 
not ſeparated, interlaced or divided by the 
Sea, wherein are Kingdoms, Principalities and 
Nazions, as EUROPE, ASIA and AFRICA, 
areone Continent : and 'AMERICA is another. 

3 _ is ſuch a part of the Earth tharis 
environed round with 'Water on every Side, 


as the Ifle of Great Britain, fave, Wight, &c:. 
4 '.A Peninſulais ſuch a Trattof Land which 
being almoſt cut off from the Main Land, and 
encompaſſed round with Warer, yer neverthe- 
eſs is joyned unto the firm Land, by ſome lirrle - 
If hmus, as Peloponeſus, Peruviana, Taurica, Cym- 
frycaand' Morea in the Levant, 


5. An 
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5. An Ifhbmus is a little narrov. .ck of 
Land which joyneth the Peninſula unto the 
Contrenent. . Ng 
| 6. A Promontory is ſore high Mountain, | 
which ſhooteth it ſelf into the Sea, the utmoſt all Y 
end of which is called a' Capr+ as Cape-boon , ſerved. 
Eſperance, Cape d' Verde, and Cape 4 Coquibocay, F 
5. The Oceas is 4 general Colleiori of Wz 2's 


deepe 
Florid, 


ters, which enyironeth the World” on every ”y 
fide, and produceth Seas, Straits, Bays, Lakes, ic 
and Rivers: Of which and other Waters Ovid yew 
thus ſpeaks in his Metamorphoſis. I 

Th 


Tum Freta diffudit, rapidiſque tumeſcere ventis gdet 

Fuſſit, & ambite circundare littora terre. | T0 
He ſpread the Seas, which then bt did command 6 
To ſwell with Winds, and compaſs round the Land, Þ jjech 


8. The Sea is part of the Ocean, to which 
we cannot come but through ſome. Strait, a Þ .. ; 
the Mediterranean, or Baltick Sea. - 

9, A. Strait is a part of the Ocean reſtrained 
within narrow bounds, yet openeth a way. to 
the Sez, as the Straits of Gibralter, Heleſpont, &c 

10, A Creek is a crooked Shoar thruſting, as | 04 
it were, two Armes forth to hold the Sea ; as 
the Adriatick, Perſian, and Corimtbian Creeks : Sl 0 
from whence are produced Rivers, Brooks and G 
Fountams : which are engendred of Congealed Wa 
Air in the Earths Concavity, and ſeconded by N 
Sea-water Creeping through the hidden Crazies 
of the Earth. ! | —, 

It. A Bay is a great Inlet of Land, as the 
Bay of Mexico, and Biſcay. | ' 

12. AGulph is a greater Inlet of Land and 
deeper 
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deeper than a Bay, asthe Guiph of Venice, and 
Florida. TOES E Pf 
13. A Climatt is a certainſparce of Earth and 

Sea, included within the ſpace of two Parallels; 
and there have been anciently accounted theſe 
ſevelt:: 1%. I, Dya _ 2."Dia Syenes, 3: Dia 
Alexandria, 4. Dia Rhodes, 5. Dia Rhomes , 6. 
Dia Boriſthenes, and 7. Dia Ripheos. Wi 
'14. A -Zene'is a certain ſpace of Earth con- 
tained betwixt certain Circles of the Sphere, of 
which there are five : viz. The Torrid or Burning 
Zone, two Temperate, and two Frigid or Frozen 
Zones, 


The Torrid Zone 18 that which lieth on 'each 


| fide the Equino#ial, whoſe bounds are the two 


Tropicks of S and V. 

two .Temperate Zones are thoſe which 
leth betwixt the two Tropicks of S and Y, and 
the Palar Circles. 

The two Frigid Zones lieth between the Ar- 
tick and Antarrick Circles , and their reſpec- 
tive Poles : Of which Ovid thus ſpeaks. 

Metam. 1. 


Utque due dextra Calum, totidemque ſiniſtr2 

Parte ſecant Zone, quinta eſt ardientior ills : 
Sic onus incluſum munero diſtinxit eodem 

Cura Dei, totidemque plaga tellure premunt ur : 
Luarum quze media eft, non eft habitalis &ſtu, 
' Nixtegit alta duas : totidem inter utramg; locavit 
Temperiemque dedit miſta cum Frigore Flammd. 


_ 


SECT 
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4 '3 \ 4i Troy 


: = | | ed ] 
a % | ws SECT. af bafr = oo” 


Tree! TH 1 © 41 A | + fool Weſt 


4 


Geographical Deſcriptions v4 oy: Earth, with 


\'H E whole Earth is dirided-i into four ſever 
. parts. ment 


V1zZ. as Tribu 


EUROPE; 12231570 leth 
A $ F-4; & AMERICANDE 


; Kurope. FE UROP E, the firſt part of the World, i ty a 
divided from 4 $ 1 4 by the Mediterrane and 
an Sea; bounded on the Weſt with the Wefen © jealo 
Ocean ;, Faſt with the River Tanais. Ir is leſſer Þ they 
than ASIA, or AFRICA , yet doth ex || ligio! 
cell all the other parts, in Worthmeſs,, Fame, Y mod 
Power, multitudes of well builded C::zes, ſtrong Þ Velr 
Fortifications, full of a ity and Learned People, Þ- Gro 
Courageous Wariours, and the knowledge of Þ an 
God, better than all the Riches of the World: I 
It once had the dominion of ASIA and A- Þ ples, 
FRICA, and in it were fourteen Mother Þ now 
Tongues, and doth contain theſe” Provinces: | Ur 
Fiz. Italy, Spain, Alps, France, Britain; Belgia, ® Th 
Germany , Denmark , Sweden , Ruſſia ; Poland, Þ of. 
Hungary, Sclavonia , Dacia, and Greece, with ferr, 
irs ſeveral 1fands, which ſhall be mentioned in | wh 
their due places. 
Hal, 


fore 


ÞB latine learning, is 
ded Eaft with the Adria- 


. Foly * the Mother of 
boun- 


tick , and Tuſcan Seas , 


oe ; Weſt with France, North 
rth, 


with Germany, and South 
with the River Varzs,and 
the, Alps. It hath had 
ſeven kinds of Govern- 
ments : Firſt Kings, Dic- 
tators,Conſuls,Decimivires, 
Tribunes, Emperours, and 
faftly Popes. It far excel- 
ſeth all rhe other Lands 
nEUROPE in fruit- 
fulneſs and pleaſantneſs. 
The Inhabitants are wit- 
ty and frugal , yet hot 
and laſcivious, and very 
jealous of their Wives ; 
they are of the Popiſh Re- 
ligion, and its chief Com- 
modities are Rzce, Silk, 
Velvets, Sattins, Taffeties, 
Grogerams , Arras , Gold 
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* Which Pliny hatch F. 2... 


tes mollzree, tot H_ 
rum” diſcordes linguas 
ſermonis commercio 
Colloquia diſtraheret, i 
humanitati hominem da= 
ret; i, e.-Italy (/aith Plis 
ny) is the Nurſe and the 
Parent 7 all Religion,cvas 
eleted by the Providence 
of the Gods, to make (if 
poſſible) the Heavens more 
famous ; to gather the 
ſcattered Empires of the 
World. into one Body, to 
temper the Barbarous 
rites of the Nations , to 
unite ſo many diſagreeing 
Languages of Men by the - 
benefit of one common 
Tongue: and in a word to 
malls Man to his Hu- 
manity. 


and Silver , Threed , Venetian Glaſſes, &c. 

Traly at this day contains the Kingdom of Na- 
ples, Sicily, Sardina, the Lands of the Pope, 
now Innocent the XT. the Dukedom of Tuſcany, 
Urbin, the Republick of Venice, Genoa, and Luca. 
The Eſtates of Lumbardy, being the Dukedom 
of Millain, Mantua; Modena, Parma, Mount- 
ferrat, and the Principality of Piemont, of. all 
which we ſhall treat in their order. 


The 


arope. 


128 Geogrephical' Definitions. 
The: Kingdam..of Naples is environed with 


the Adriatick, Tonian, ant Tifcan Seas ; 


where'ic isjoyned to the Lands of rhe Churh, 
from which.'tisparated by a line drawn from 


the mourh'of the River 7ropro, falling into 

Adriatick, and. to the Jpricg bad of. Axofeynt, 
raking in all-rhe: Eaſt of ly, 1468 tniles. 
js very fertile; abounding with all things necef 
try for the life of Man, deſight, and Phy/ick; 
froin hence come the Neopoliran Horſes, It hath 
had 1g Prances, 24, Dukes, 25 Marqueſſes, 19 
Earls, andigoo Baronets, and-26 Kings of ſeveral 
Countries -of the Norman and Spaniſh rate, 
whom 'tis now under : here the Diſeaſe called 
the French-Pox derived its Origimal : the Arms 


are Azure Seme of Flower-d'-tices, or a File of 


three Lables Gules ; its revermes are 250050 Þ 


Crowns,20000 of which belongsto the Pope,and 
the reſt ate imployed to maintain the Gariſpn 
againſt the Turks ; ſo thatſcarcely 60000 Crown 
falls ro-the King of Spams ſhare ; ir hath 20 
Archbi{hops, and 1 24 Biſhops Sees. 

Sicily 18 ſituated under the fourth Climate, i 
ſhoors forth into the Seas with three Promonte 
ries ; the Inhabitants are Elequent, :Ingenious, 
and Pleaſant, bur very unconftant, and Talks 
tive ; the firſt Invencors of Oratory. Ir's a fruit 
full Soi}, ir yields Wine, Grain, Ol, Hony, Gold, 
and Silver, Agats, Emeralds, Allom, Salt, Sugar, 
and Silks, Here is the Hill Etna, ſuppoſed to 
be Hell, and by che Papift Purgatory, becauſe 
of its vomiting Smoak and Fire : it hath many 
Cities, Rivers, Lakes, whoſe deſcriptions muſt 
here be omitred ; it hath had eight Kings ; the 
firſt were of the Arrageon Family, and began 

to 


Hor(, 


Rule Ammo 128T. But it's now united to the 
Crown of Spain ; its Revenues-are-Bo0000, or 
41000000 of Dhcats, which is disbuyfſt on the 
Account of the ice-Roy, and Defence of the 
Countrey; the Arms are four Pallets Gules; 
Sable for Aragon, between two Flanches Argent, 
charged with as many Fagles Sable beaked Gules. 
Ithath had ſeven Prinres, four Dizkes, thirteen 
Mearqueſies fourteen Earls, one Viſcount and forty? 
eight Barons,they are of the Romiſh Religion,and 
have three Archbiſhops, and nine Biſhops. 

[The Kingdom and Ifle of Sardina, lieth Weſt 
from Sicily and Cap Bara, whoſe length is 180; 
and bieadch go Miles; the Pevple are low of 
Scature, and of a ſwarthy CompleCtiorn, rude, 
flothfull, and rebellious, their dier mean; yet 


| fich in their Appare!, they are of the Romi7ſh 


Religion ; but have an ignorant and illiterate 
Clergy. It belongs to the King of Spain, and 
poverned by a Yice-R5y, under whom are two 
Deputy Spaniards: but other inferiour Officers 


| may be Natives. It hath neicher of, nor 


_ norvenemous Beaſt, but the Fex only, 
and a little Spider, which cannot endurethe light 
of the Suz ; they are deſtirure of Water; and 
are therefore forced to keep the Rain thar falls 
it Surmmer fot their Uſe in Miner, the Air is 
unhealthfull and Pef:lential; the Soyl Fertile, 
butifl manured ; ir hath plenty of Catre/, their 
Horſes Will laſt very long, the Natives ride on 
their Blocks as we on our Horſes, here is alſo 
a Beaſt called Mufrones, reſembling a Stagg; 
whoſe Hide is uſed as Armour, and an Herb 
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which eaten produces Death with exceſſive * 


hughter; it vields ro the King of Spain br n 
K 


| fmall 
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9. 2. ſmall Revenue. The Arms are-Or,a Croſs Gulet 


berwixt four Sarazens Heads, Sabled- Curled 


Europe. Argent, it hath ſeveral 1/es belonging thereun- 


to, it hath three Archb:ſhops, and fifteen By 


OPS. | 
£ The Lands of the Church or the Pope's Domi- 
7i0n in Ttaly, liech Weſt of Naples, extended 
North and South from the Adriatick to the Tuſ- 
can Seas, bounded on the North with the Rj- 
ver Trontus ; on the South-eaſt with Axofenes: 
hy the Rivers Poe and Frore, ſeparated from the 
Republique of Venice, on the South-weſt by the 
_ River F:{cio ; by which 'tis divided by the Mo- 
dern Tuſcany, tt is in the middle of 1taly, its 
breadth is 115, and length 3oo Miles, it's moſt 


exceeding fruitfull, very Populous, there have F 


been 15 Exarches of Ravena in Romandiola, 17 
Dukes and Marqueſſes of Ferata; the Revenue 


thereof to the Pope is 250000 Crowns, there | 
hath alſo been 6 Dukes of Urbin, its. Revenue Þ 


are 100000 Crowns, but the moſt ſplendid Gls- 
ry of Iraly is the City of Rome, ſometimes 
the Empreſs of the World, and was the Seat 
of the paſt Popes,and the now preſent Pope Inm- 
- cent the XI. the inferior ſpiritual Governours,are 
theſe, Viz. Cardinals, Friers of the Order of $t. 
Baſil, Au#tin, Ferome, Carmelites, Crouchedfriers, 
Dominicans, Benedittines, Tranciſcans, Feſuits and 
Oratorians ; and of Nuns, the Order of St. Clear 
and Bridger, which to name wholly doth de 
ſerve a particular Treatiſe, here are 44 Arch- 
biſhops, and 57 Biſhops. 
he Republique of Venice, lieth Northward of 
the Popes Dominions, from Romandiola to the 
Alps, limited on the South with the a 
: 6 


| was ara” 
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of Ferrata; and Romandiols ; on. the: Weſt with 
the Dukedom of Millain; on the North with he 
Alps; arid on the Eaſt with the Axdriatick Sea, 
and the River Ar/a. It isa very fruitfull Coun- 
trey, well peopled, their Government Arz5t0- 
cratical, and popular, their Religion Popiſh 
they baptize the Sea yearly ; they have had a 
hundred Dakes,they have two Principal Orders 
bf Knighthood of St. Mark the Patron of the 
famous City of which the Poet ſpeaks. 


Viderat Adriacis venetiam Neptunus inundis. 
Stare Urbem, & totoponere jur & mart : 

Nunc mini Tarpeias, quantumvis TFupiter, arces 
Objice, &* Ulla tni mania martis ait. 

Sic Pelago Twbrim prefers, urbem aſpice utramy }; 
Illam homines dices, hanc poſuiſſe Deas. 


Inſtituted 1330, and renewed 1562, they are 
to be all of Noble Blood: their Motto is Pax 7:4 
Marce. The -other is of the Glorious Virgin, in- 
ſtituted 1222, their Duty is to be a refuge to 
Widows and Orphans, and to procure the Peace 
bf Italy ; their Habit a J/hite Surcoat over a Ruſſet 


. Claak, repreſenting Religion, as well as Belliar» 


city, there are two Patriarchs, and ſixteen Bi> 
ſhops. | 
The Dukedom of Florence, being the Seat of 
the Great Duke of 7»/cany, is bounded on the 
Eaſt by the River P:/ca ; on the Weſt by the 
River Macra, and the Fort Sarzana; on the 
North by the Appenuine Hills ; and on the South 
with the Tu/can Seas. Irs length is 261 Miles, 
and breadch not known ; the Order of Knight- 
hood is that of St. S:epher, inſtituted 1567, they 

| x 2 are 
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are to be Nobly botn, and in lawfull Wedlock, 
without Infamy : their Robe is of White Cham- 
blet, with a Red-Croſs on the left Side of 
their Midway Garment, their Number I can- 
not certainly know, the Grand Duke is their 
Sovereign ; the Revenue of this Countrey is 
great, their Duke is alſo a Merchant, and re- 
ceiveth Exciſe of all Commodities, the Arms is 


- Or, five Tortecax Gules, two, two, and one, 


one, on chief Azure charged with three Flower- 
de-Luces,of the firſt.” They are of the Pop;ſþ Reli- 
gion, and they havethree 4rchbijhops, and twen- 
ty ſix Biſhops. 

"The Eſtate of Luca, lieth betwixt the Eſtate 
of the Grand Duke, and the Republique of Genoa: 
The Government is Ariitocratical, and Democra- 
cy, their Principal Magiſtrate is called, Gor Fa- 
rinere, and is changed every ſecond Month: 
being aſſiſted by a certain Number of Citizens, 
which are changed every fix Months, during 
which time they lie together in the Commn 
Hall ; their Proteftor 1s Eleftive from ſome 
Neighbouring Prince: they are a very generous 
People, good Merchants, they ſell rich Cloths of 
Goldand Silver; the Revenues yearly are 80000 
Crowns, it can raiſe for War 15000 Foct, and 
 3ooo Horſe, they are of the Popiſh Religion, 
and have two Biſhops, and acknowledge the Bi 
ſhop of Florence for their Metropelitan. 

The Republique of Genoa, lieth Weſt of Tuſ: 
cany, from whence 'ris. divided by the River 
Macre, it was formerly a large State but have 
now only. Liguria, and the'Ifle of Corſica; the 
Inhabitants are goed Warriours, Merchants,and 
lubtic Uſerers; herethe Wemen have the moſt 
l hberty 
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liberty of any. in all 7aly, fo that they may 
converſe - with whom they will, either 
publiquely, or privately ; from hence ariſeth a 
Proverb, That Genoa is # Country of Monntains 
without Woods; Seas without Fiſh; Men without 
Faith ; and Women without ſhame. They have a 
Duke, with. Eight 4/j#farts, all fubjett to the 
General Council of 400 Men; which hold but 
rwo years, they are of the Popih Religion, and 
have one Archbiſhop, and fourteen Biſhops. 

The Eſtates of Lumbardy is bounded on the 


Faſt with Romandicla, and Ferrata; on the Weſt 


and North with the A4/ps ; and on the Sourh 
with the Apenuine hills : Now as Italy is the Gar- 
den of EUROPE, fo is Lumbardy of Italy, tus 
its exceeding Fruitfulneſs. | 

The Dukedom of A41a;z hath on rhe Eaſt 


the State of Mantua, and Parma; on the Weſt ' 


Piemont, and partof Switzerland; on the North 
Marca Trevigana ; and on the South the 4pe- 
nuine, parting it from Liguria : it was once the 
chief Dukedom in Chriſtendom, -and is now 
in the Spaniſh Terrwories ; is Revenues arg 8000 
Ducats, their Arms are Argent, a Serpent A4- 
zure Crown'd, Or, in his George an Infeut Gules, 
their Religion is Pepiſh, they have one Archor 
ſep, and fix Biſhops. 

The Dukedom of Maztus, is bounded Weſt 
with Millain; Eaſt with Remandi9/a ; North 
with Marca Triugiana; and South with the 
Dukedom of Parma. The Countrey yields good 
ſtore of Corn, Fruit and Wine, the Inhabicants 


are ruftick, fooliſh in their Apparel, it is a free - 


ſtate and hath had many Dukes, the Order cf 
Knighthood is that of the Blcod of Chriſt : in- 
K 3 ſtituted 
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and plain Deſcription. 
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ftituted 1608, it conſiſteth of twenty Knights, 
the Mantuan Duke is their Sovereign; the Col: 
ler hath threads of Gold, layed on with Fire 
with this Motto Domine probaſti, to the Coll 

are pendent two Azgels, ſupporting three drops 
of Blood, and circumſcribed with 'this Motto, 
Nihit iſta triſte recepts., Its Revenugis 500009 


- Ducats; Its Arms are Argent, a Croſs Patere 


Gules, between four Eagles, Sable membred of 


| the ſecond, urider an E/chncheon in Fife, charged 


quarterly with Gules, a Lion Or, and Or, three 
barrs Sable : Their Religion is Pop:hh,here is ons 
Archbiſhop, with four Biſhops. 

I ſhall paſs by the Dukedoms of Modena, Pay: 
7a and Mountferrat, they being but ſmall E 
ſtates of 1:aly, having but four Biſhops : they are 
of the Popiſh Religion, the Arms of Modena and 
Parnia are as Ferrata; and the Arms of Mount: 
ferrat, a chief-Argent. - 

' And here we-ſhould deſcribe P;emort thelaft 
part of 7raly,but being but part in ly, and the 
Alps belonging to the Duke of Savoy, Ifhallde- 
fer it to the Alpian Deſcriptions. | 
' Now THraly hath theſe moſt: famous Cities, 
vis. Genoa, Milain, Venice, Florence, Rome, By 
logne and Naples, the Rivers moſt famous are 
Arnus, Poand Tiber, and ſo much for 7aly. 

The Alps begin about the Ligufick Seas, and 
croſſeth all along the Borders of France and 
Germany, and extend as far as the Gulph of Cor- 
»er0 ; It hath theſe Provinces, vis. the Duke 
dom of Sawoy(to which Piemonr belongs)Geneva, 
Wallifland, Switzerland, and the Countrey of 
the Grizons, of all which I ſhall give a ſhort 


Piemont 


- 
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Piemont 1s' part of the Alps, ſituated at the 
Foot of the Mountains, bounded North with 
the Switzes; Eaft with Millain and Mountferrar; 
Weſt with'Savoy; and on the South it runneth 
intoa Narrow Vally to the Mediterranean, ha- 
ving Mountferrat on one ſide, and Province and 

rt of the Hlps on the other : it's very fruictull 
compar'd'with Savoy, but-yet inferiour to any 
part of Italy : The Arms are Gules, a Croſs 
Argent, charged with a Lebe! of three points 
Azure. 

Savoy 1s bounded Eaft with Wall:landand Pie- 
mont ; Weſt and South with Daulphin, and La- 
Breſs ; and North with Switzerland, and the 
Lake of Geneve : this is a Mountainous Count- 
rey, very healthfull,but not very fruitfull. The 


Inhabitants are dull. and flothfull, it hath had 


thirty D«kes and Earls, it is a place of Natural 
ſtrength ; its Revenues is yearly 1000000 of 
Crowns. The order of Knighthood is that of 


 Anunciado, inſtiruted 1480, their Coller hath 50 


links, (to ſhew the Myſtery of the Virgin) ap- 
pendent to it is her Effigies, and inſtead of a 
Motto: theſe Letters F. E. R. T.-1. e. Fortitudo 
ejus Khodum tenuit, which is engraven on each 
link of the Chain,interwoven like a True lovers- 
knot. The Number fourteen, beſides the Duke 
Soveraign of the Order, their Arms are G. a 
Croſs A. | 

Geneva Wwasa City of the Dukedom of Savoy, 
but now a free State: having both caſt off the 
Duke and his Holineſs the Pope, with all the 
Clergy. They are now Calvaniſft Proteſtants : 


their Government Presbyterizl ; their Language 


the worſt of French, they are an induftrious 
People, and good Merchants K 4 Wal- 


$. 2. } 
Europe. 


136 Geographical Deſcriptions 
$6.2, MWalliſland reacheth from the . Mount 'De 
Buyrken, to the Town of St. Maurice, where 
Europe, the Hills do ſhut up the Valleys.fo that a Bridge 
; is lain from one Hill to'rother, under whictt 
paſſeth the River Roſue, which Bridge is defen- 
ded by a Caſtle and two ſtrong Gares ;*on the 


other fide 'ris ſurrounded with ſteep and hor. 


rid Mountains ; covered with a' Cruſt of '1e 
Not. paſſable by Armies ; the Inhabitants are 
courteous to Strangers, but unnatural to each 
other”: they are of the Rom#iſh Religion, and ſub- 
ject to the Biſhop of Sin ; rhe Deputies of the 


ſeven Keſorts,have voices in his Eleftion,and joyn 


with him in Diets, for chuſing Magiſtrates; 
deſiding Grievancies, and determining matters 
of State. The Valleys of this Countrey is very 
fruitfull in Saffron, Corn, Wine and Delicate 
Fruits, they have a Fountain of Salt, many 
hot Baths, and Spaw-Waters, they have plenty 
of Cattle, with a wild Stag footed as a Goar,and 
horned as a fallow Deer ; who in Summer is 
blind with hear. 7 
Switzerland is bounded Eaſt with the Griſons; 
Weſt with Mount-Fove and the Lake of Gene 
Ps ; North with Szevia; ' and Sourh with 
Walliſland, and part of the Alps ; this Land 
is a very Moyntainous Countrey, but yet 
bath ſome rich Meddows. Ir is 240 in length 
and 180 Miles in breadth, the Inhabirants arg 
rich, bur rugged like their Soyl : good Souldiers: 
they ape ſome Papiits and ſome Proteſtants, o- 
thers Zwinglians, yer have they toleration 
under a Popular Government, + ' 
"The Countrey of the Griſons is bounded 
Faſt with Zyro!, North with Swizzerlgnd, _ 
: ns oo font 
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ir is.a very Mountainous and Barren Land, 
their: Religion Proteſtans, their Government 
Popular ; there are in this Alpin Provinces rwo 
Arecbbiſhops, and thirteen Brfbops. Its chief 
Cities are Twrip, Geneva, Baſil and Zurich, in 
all of which are Univerſities. 

France is bounded Eaft with Germany ; and 
South and Eaſt with the Mediterranean Seasand 
Alps; North with the Britiſh Seas; It hath 
been eſteemed the worthieft Kingdom in Chriſ- 
tendom, -it yields plenty of Grains and Wines, 
wherewith ir ſupporteth other Lands, it con- 
fitech of many great Dukedoms and Provinces. 
I; hath great and 'mighty Cities, the People 
are Ingenious and good Warriers, the Govern- 


ment is Monarchial, their Religion Popiſh, but 


ntermixt with Proteſtants, which of late hath 
endured grievous Perſecutions. Their Orders 
of Knighthood * are that of St. AMchrel infſti- 
tuted 1409, conſiſting of zoo Perſons, their 
Habit is a long Cloak of White Damask down 
to the. Ground, with a Border interwoven 
with Cockleſhels of Gold, interlaced and furred 
with Ermins, with 'a Hood of Crimſon-velvet, 
and a long Typpit about their Necks, and a 
Coller woven with Cock/eſhells, with this Mot- 
to, Immenſi tremor Oceani, to it hangsappendent 
the Effigies of St. Michael conquering the Dragon, 
Their Seat is St. Michael's Mount ih Normandy. 
21dly the Order of the Holy Ghoſt inſtituted 
1579, ſo that whoſoever was admitted to the 
Order of St. Michael, muſt and was firſt digni- 


with Suevia, Switzerland, and Lumbardy; &. 2. 


Europe. 


fied with this ; proving their Nobility by three ” 


Deſcents ; and -be bound by Oath to maintain 
| the 
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the Romiſh Religion ;' and perſecute all Diſſentgy 
thereunto. Their Robe is a Black Velvet Mam, 

portrayed with Lljes and Flames of Gold : thi 

Coller of Flower-de-Luces, and Flowers of Gull 
. with a Dove and Croſs appendent to it. The 
Arms of France, are Azure three Flower 
Luces, Or ; It hath ſeventeen Archbiſhops, 19 
Biſhops, 132000 Pariſhes, and hath theſe Magn; 
ficent Cities, vis. Amiens, Rouen, Pary, 
Troys, Nants, Orleans, Dion, Lyons, Burks 
aux, Touloſe, Marſailles, Grenoble and Amverſe: 
the Rivers of moſt Note are the Loyre, Garmy, 
Rhone and the Seyne, 

The Pirenean-hills lyeth betwixt France and 
Spain,. and are two Potent Kingdoms, eſteem: 
ed 240 Miles long, the People are barbarousand 
ſcarce of no Religion ar all. 

_ Spain is ſeparated from France by the Pirene 
an-hills ; on all other ſides environed with thy 
Sea ; this Land yieldeth all forts of ine, On, 
Sugars,Grains, Metals, as Gold and Silver,andit 
is Fertile; the Inhabitants are Ambitious, iroud, 
Superſtitious, Hypocrrtes and Laſciviows, yet good 
Souldiers ; by enduring Hunger, Thirſt, Labour, 
&c. Ir containeth divers Kingdoms. 1, 
Goths, 2. Nawvars, it hath had 41 Kings 
Their Arms are Gules, a Carbuncle Nowed Or, 
their Order of Knighthood was of the Lh; 
their Blazon a Pot of L:lys, with the Effigi 
of the Virgin on it, their Duty is to defend the 
Faith, and daily to repeat a certain Number of 
Awe-Maries. 3dly Biſcay and Empaſcon, hath 
had nineteen Lords, their Arms Argent, two 
Wolves Sable, each in his Mouth a Lamb of the 
ſecond. 4ly Leon and Oviedo hath had thirty 

| Kings, 
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Kings, the Arms Argent, a Lion Paſſant crown- 


ed Or. 5ly. Galicia hath had ten Kings, the 
Arms Azure Sema of Creſſels ſiched a Chalice 
crowned Or. 6ly. Corduva hath had twenty 


Kings, the Arms Or, a Lion Gules armed and 
crowned of the firſt, a Border Azure charged 
with eight Towers Argent. 7ly. Granado hath 
had twenty Kings, the Arms Or, a Pomgranet 
flipped Yerr. $ly. Marcia. gly. Tolleds hath had 
eleven Moriſh Kings. 1oly. Caſtile hath. had 
twenty.Kings, the Order of Mercia is his chief 
Order, here the Armes is a Croſs Argent, and 
four Beads, Gules in a Field Or, their Habit 
whice, the Rule of their Qrder that of St. 
Auguſtine, they are to redeem Captives from 
Turky. 11ly. Portugal ( the Native ſoyl of the 
moſt ſerene Catharine 2ucen Dowager ) hath 
had 21 Kings, the Orders of Knight here is 
firſt Avis, wearing- a Green Croſs, 2dly of 
Chriſ# inſtituted 1321, their Robe is a black 
Cafſſock under a white Surcoat with a Red 
Croſs hanging in the midſt a white Line, and 
their Duty is to expell Mores out of Boetica,the 
Arms are Argent, on five Eſcucheons Azure, as 
many Befants in faltire of the firſt pointed, Sa- 
ble within a powder Gules, charged with ſeven 
Towers Or. 12ly. Majorica hath had four Kings. 
Izly. Arragen hath had twenty Kings, thew 
Order of Knighthood is of Minte/a, their Robe 
a red Croſs on their Breaſt, the Arms Or, four 
Pallets Gules, all which Kingdoms are now 
united into one Monarchy, under the King of 
Spain, their Religion Popijh : the King is not 
rich by reaſon of his great Expences to keep 


his Dominions, in which are eleven ——_— 
£ an 


6: 2 


Europe, 


6, 2. 


Europe. Je, Grenado, Murſy, gs 
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and 52 Biſhops, and hath theſe moſt notahk 


Cities, viz. Toledo, Madrid, Leon, Fax, Sil 
Bracelon, Pay. 
phelune, Bilbo, Priede, St. Fames of Compoſtelly 
and Lesbone, and. Rivers famous are the Dowy, 
Tags, Gadian and Guadalguinr. 

Great Britam confiſteth of England and Set 
land, and is the Biggeſt Ile in EUROPE 
and the Glory thereof ; it is a temperate Soyl,a 
found Air, and yieldeth all manner of good 
things, 'tis environed all round. with the Seas; 
I ſhall begin firſt with England. 

England hath many pleaſant Rivers well 
ftored with Fiſh, excellent Havens, comme 
dious Mines of Silver, Lead, Iron and Tin, 
abundance of Woods, good Timber, plentifull in 
Cattle, good Wool of whichis made fine Cloath, 
which ſerves not only themſelves but vended 
into other Countreys, the chief City is London, 
in which are two of the Wonders of the Warld, 
wiz. the Monument and Bridge over the Thames, 
the People are brave Warriers, both by Sea 
and Land, as Exrope has felt and can teſtifie to 
their Grief, . they are learned jn all manner of 
noble Sciences ; the Order of Knigthood is that 
of St. George, or the Garter, there are 26 Knights 
of it, whereof the Kinz is the Soveraipgy, their 
Enſign is a blue Garter buckled on the left 
Leg, with this Motto— Hory Soir Qui Mall Y 
Penſe, and about their Necks they do wear a 
blue Ribbon, at the End of which hangs the 
Image of Sr. George, upon which day this Or- 
der is Celebrated : ſecondly of the Bath, inſtitu- 
ted 1009, they uſe to be Created at the Coro- 
nation of Kings and Lxeens,and ar the Enſtalling 


of 


of the 


diſting 


Its 
Rive! 


diſtinguiſhed by a red Ribbon,which they wear 
about their Necks, their Duty is to defend Re- 
ligion, Widows, Maids and. Orphans, with the 
Kings right. Thirdly of Barroners and Heredi- 
tary Honour, the Arms are Mars, three Lians 
Paſſant, Gardant Sol, their Religion is the Pro- 
teftant ; they have two Archbbifhops and twenty 
Biſhops. The length of Erg/and is 320, and 
breadth 250 Miles, it hath 855 famous Bridges, 
225 Rivers, it's defended and invironed with 
Turbulent Seas; guarded by unacceſſible Clewes 
and Rocks; and defended by a ſtrong and 
Puiſſant "Nawy ; ſo that of it may well be ſaid, 


Inſula pradives, que toto wix eget Orbe; 
Et cujus totus indiget Orbss _ 

Inſula pradives, cuſus miretur & optet 
Delicias Solomon oft awianus opes, 


Itschief Cities are London, York, Briſtol, and 
Rivers are the Thames, Severn, Humber, and 
the Ouze. 

Wales is bounded on all ſides with the Sea, 
except towards England on the Eaſt; it is a 
barren and mountainous Countrey : Its chief 
Commodities are their Freeze, and Ceottons. 
The Inhabitants are faithfull in their promiſes 
to all men, but yer much enclined ro Choler, 
and ſubject to Paſſion, which A4riforle calleth 
exgrzonia. It contains 14Shires, 13 Foreſts, 36 
Parks, 230 Rivers, and 1016 Pariſhes. The 
are ſo reſolute and valiant (ſaith Hemry III. 
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of the Prince of Wales. The Knights thereof 6. 2. 


Europe. 


writing to Emanuel then Emperour of Con3tantt- .. 


mople ) © That they dare encounter Naked with 
* armed 


Enrope. 
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$. 2. © armed Men, being ready to, ſpend their Blood fu 
* their Countrey, and pawn their Life for Praiſe. 


They are Proteſtants, and have four Biſhop 
but no Towns of Note. 

Scotland is the Northern part of Britain, en: 
vironed all round with the Sea, unleſs whereir 
is joyned to England. 'Polydore faith it is 486 
in length, and 6d miles in breadth, divided in- 
to Highlands and Lowlands : the Highlands arg 
Iriſh-Scots, and the Lowlands Engliſh-Scots, ]t 
is not ſo fruitfull as Eng/and ; the chief City 
Edenbrough. Its Commodities is courſe Wo, 
and Cloth, Malt, Hides, and Fiſh. The Order 
of Knighthood is that of St. Andrew, the Knights 
did wear about their Necks a Coller interlaced 
with Thiftles, with the Picture of St. Andrey 
appendant thereunto, having this Motto— 


Nemo me impune laceſſit. 2. Of Nova Scotia in 


ſtirured by King James, Anno 1622, heredit 
the Knight hereof diſtinguiſhed by a Ribbond 
of Orange-tawny. The Arms of Staland js Sol, 
a Lion Rampant, Mars within a double Treſſwt 
counterflowered ; they are Proteſtants , and 
have 2 Archbiſhops and 12 Biſhops. The Cities 
moſt Famous are Edenbrough, Sterlin, Aberdeen 
and St. Andrews : and they have the Famous 
Rivers Tay and Tweed. 

Ireland is on all ſides environed round with 
the Iriſh Seas , and St, Georges Channel. Is 
length is 300 and breadth 120 miles. The 
Natives are ſtrong and nimble, haughty, careleſs, 
hardy, bearing cold and hunger with patience: 
and in a word, if they are bad you ſhall never 
find. worſe ; but if good ſcarcely find better. 
'The W414 Iriſh have a cuſtom to kneel down s 
the 
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the New Moon, praying it to leave them in as | 9- 2- 
' good health as it found them. They received 
the Chriſtian Faith 435. The Soil is fruirfull Europe. 


and it hath good Paſture, yet full of Boggs and 
Woods, and multitude of Fowls, and in 1t will 
dwell no venomous Creature. The Revenues 
yearly have been 40000 /;. The Air is Tempe- 
rate, cooler in Summer, and hotter'in the Wn- 
ter than in England. Their Arms are Azure an 
Harp or ſtringed Argent, they are ſome Proe- 
ftamsand Papiſts mixt: they have 4 Archbiſhops, 
and 19 Biſhops; the chief City. is Dablin. 

The 1/lands belonging to Great Britain, are - 
1, Wight ( the place where I firſt drew my 
Breath, and the Land of my Nativicy) 2. Sur- 
lings, 3. Garnſey, 4. Ferſey, 5. Angleſey, 6. Man, 
9. Hebrides, $.Orcades, 9. Portland, 10. Sunder- 
land, 11. Holy Iſland. And thus I have done 
with the Britiſh Empire ; all theſe Parts deſcri- 
bed belong to it, andare under the Royal 
Sceptre of his Sacred Majeſty FAME S the 
Second (whom God long preſerve.) Thus I 
have finiſhed the deſcription of Great Britain 
having this only to ſay Luz Deus comjunxit 
nemo ſeparet. 


Belgia , or the Low Countreys , conſiſteth of 
ſeveral wealthy Provinces : viz. The Duke- 
dom of Brabant, Guelderland , Lymburge, Flan- 
ders, Artois, 'Henauit, Holland, Zeland, Mamen, 
Enkfen , the Marquiſate of the Holy Empire , 
Freezzeland , Michleu, Ouſeriſen, and Graving. 
All which Lands arevery fertile and populous, 
baving 208 Cities, and '65p0 YVilages, with Fa- . 
riſh-Churches, Caſtles, and Forts; and is —_ 
wit 


Europe. 


with the Rhine and the Moſe, the Mara and 
the Sheld. It hath commodious Havens, the 
Inhabitants are brave Warriours, good Mechs 
nicks, their chief Commodity is Rheniſh Wing 


Linnen and Woollen Cloth, Camericks, Lace of Þ 


Gold and Silver, Silk, Taffatys, Velvet, Grape 
rams and Sayes, all manner of 7 wined threds; ve 
fined Sugars, Buff, Ox-hides, Spaniſh-leather, 
Piftures, Books, Cables, Ropes and Herring, 


| Now Belgia is bounded Eaſt with We/fphalen, 


Gulick, Cleve, and the Iſle of Triers; Weſt with 
the Main Ocean ; North with the River Em; 
and South with P:icardy and Champagne. The 
People are of the reformed Religion all except 
Flaunders and Artoiſe, and they have the Ps 
piſh Tenents, here are three Archbiſhops, and 
fifteen Biſhops. The Order of Knighthood ij 
that of the Golden Fleece, inftituted 1439 their 


. Habit is a Coller of Gold, interlaced with Iron, 


Or. Ex ferre Flammam, at the end thereof hanys 
a Golden Fleece, Their chief Cities are Mens, 
Antwerp, Amſterdam, Roterdam, and Rivers 
are the Sheild and Meſa. 

Germany is the greateſt Province in all E U: 
ROPE, and is bounded Eaſt with Ruſſia; 
Poland and Hungary; Weſt with France, Swit- 
zerland and Belgia; North with the Baltick 
Seas, and part of Denmark; and South witli 
the 4/ps and parted from Italy : it contains Br 
bemia and Pragu, it is adorned with Magnifs 


cent Towers, ſtrong Fortifications, | Caſtles and 


Villages, very Popular; the Soyl is Fertile; 
many Navigable Rivers do to it belong, Good 
Spaws, Hot Baths, Mines of Gold and Silver, 
T inn, Copper, Lead and tron ; they are ſome Pa- 


piſts 
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Cinies 
De? 
and b 
Nortt 
borde 
with 
Grain 
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diſt, bthers Proteſtants, Zwinglians, Calviniſts, 
and Lutherans. "The Arms is Sol, an Eagle dil- 
played with #20 Heads, Saturn armed, and 
Crowned Mars. There areſix Archbiſhops, and 


- 34 Biſhops. They are a People much given to 
drinking ; which made the Poer fay 


Getmani poſſunt cuntos tolerare labores; 
Outinam poſſerit tam bene ferre ſitim. 
The chief Cities of Germany .are theſe, 
wit. Strasborough, Cologn, Munſter, Norimbergh, 
Auskurg , Nuimick, Vienna, Prague, Dreſda, 


| Berlin, Stetin, Lubeck ; Its chief Rivers the 


Rhine, Weſer, Elbe,'Oder, and the Denow, and 
Cities of Bohemia, are Cutenberg, ahd Budrozu, 
Denmark arid Norway, are two great Regions 
and bounded South with Germany ; they have 
North Latitude 7 1? 30”, toward the Eaſt they 
border oh Sweden ; and elſewhere environed 
with the Sea. Their Commodities are Oxen, 
Grain, Fiſh, T allow, Sand, Nuts,Oyl, Hides,Goat- 
shins, Fir-trees for Maſts, Boards, Oc. Pitch, 
Tarr and Brimſtone : they are Lutherans. The 
Order of Knighthood is that of the Elephant, 
#heir Badge a Coller powdered with Elephants 
Towred, ſupporting the Kings Arms; having 
appendent the Effigics of the Virgen Mary ; the 
Arms of the Land are Quarterly. 1. Or, three 
Lions paſſanc Verr, Crowned of the firſt, for the 
Kingdom of Denmark. 2dly, Gules a Lion Ram- 
pant, Or, Crowned and Armed of the firſt, in 
his Paws a Dansk hatchet; Argent, for ths 
Kingdom of Norway. There are two Archii- 
ſwps,and 14 Biſhops ; its chief City Is Coppenbagne. 
L Sweden 
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0. 3. 
Enrope, 


$. 2. 
Enrope. 
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Sweden is a mighty Kingdom,is bounded Eaft. 


with Mu{covia, Weſt with the. Dorfirin bill 
North with the Frozen Ocean, and South wit 


Denmark, Lieſland and Mare Balticum; the Com- 


modities are Copper, Iron, Lead, Furr, Buff, &c. 
They are brave Warriers, their Religion is. 
therans, "The Arms Azure three Crowns Or, 
it hath two Archbiſhops, and eight Biſhops. " 

Ryjjjia is bounded Eaſt with Tartaria, Wekſ 
with Livonia and Finland, North with the 
Frozen Ocean, and ' South with Lituania, and 


Mare Co This Countrey isextreme cold: 


but yet Nature hath counterpoized it by ſup- 
plying the Land plentifully with the beſt of 
Furrs, Viz. Sable, White-fox, Martin, &c. It's 


ſubject to the Emperour of Rw/7a; a vaſt Trad, 


and as wild a Government. The Inhabitants 
are Baſe and Ignorant, Contentious and Footifh 
they deny the proceeding of the Holy-Ghef, 
they bury their Dead upright, with many & 
ther fooliſh Ceremonies ; Muſcovis is the Seat 
of the Empire. Its Commodities are Furr, 
Flax, Ropes, Hides, Fiſh, and Whales-greaſe. The 
Arms are Sable, a Portal open of two Leaves 
and as many degrees Or, they are of a mixt 
Remiſn Religion, not. obſerving Learning as a- 
ny thing: They have one Patriarch, two Arch 


biſhops, and eighteen B:/bsps, Its chief Ciriesare ' 


HMucon, Wolodimax, St. Michael, Cazan, and 
Aſtracan, 1s cliief Rivers are the Dwine, Vols 
ga, and the T ava. | 

Poland is bounded South: of Moldawia and 


Hunzary ; Eaſt, with Moſcovia, and Tartaris ; 


Weſt with Germany; and North with the Baltik 
Seas. 'Fbe Commadities are Spruce-Beer, Amber, 
Rs * IWheat; 


ic hath Mines of Timm and Copper; their Religion 
is partly Romiſh,and partly of the Greek-Church, 
and fothere areof the Greek Church, two Arch- 
bijbops, and ſix Biſhops, and of the Romiſh Church 


three Archbiſhops, and nineteen Biſheps : The 


Arms are Quarterly. 1. Guales an Eagle Argent 


_ Crowned and Armed Or, for Polznd, and two 
. Gules a Chevalier armed Cap-a-perd advancing his 


Sword Argent, Mounted ona Barbed Courſe of the 
Second, for the Dukedom of Latuania. Its 
chief Cities are CracoviaHarſovia, Damzerk, Vil- 
na, Kion,Cameneca,and Smotenſco; and Rivers are 
Viſtula, Niemen, Dune and the Boriſthenes. 
Hungary. is bounded Eaſt with Tranſilvania, 
and Walachia, Weſt with Stiria, Auſtria and 
Moravia, North with the Carpathian Moun-- 
tains, and South wich Sclavonia and. part of 
Dacia. The People are valiant, and ſhew their 
Antiquity to be Scy:hianus by rheir barbarous 


- Manners, and neglet- of Learning Their 


Sons equally inherir. without Priviledge. of 
Birthright,and their Daughters portion is only a 
New Attire. Irs Commodities are Colours, Wheat, 
Beef, Salt, Wine and Fiſh, the German Empe-. 
rour and Turk hath it between them. The 
Arms is eight Barrs Gules, and Argent, they 
are ſome of the Romiſh, and others Mahometans. 
There are two Archbiſhops, and thirteen Biſhops, 
and its chief Cities are Tranſilvania, Valaſtia, 
Moldavia, Buda, Presbrough, Hermenſtada, Ter- 
goputs, Cuuchan, Craffa and , Bargos. i Its Ri- 
vers are the Drin, O»fers, Peneus, Yardax, Ma- 
rize and the Danubis. 


"4 $2155" 


Wheat, Rye; Hony, Wax, Hemp, Flax, Pitch Tarr ; & x 


Egrope. 


Exrope. 
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Sclawenia is bounded South with the Adria 
zick Seas, Eaſt with Greece, North with Hunga- 
ry, and Weſt with Carnicla. Ir is fruitfull ofall 
thoſe. Commcdiries found in 1:aly, and is under 
ſeveral Governments, viz. Turks, Venetians, 
Hungarians and Auſtrians. The Arms are 4r- 


gent, a Cardinals Hat, the ſtrings Pendant, and 


Pleared in a True-lovers-knot, meeting in the 
Baſe Gules. 'They are ſome Chriſtians, and 
ſome Mahometans. There are four Archbiſhops, 
and twenty ſix Biſhops. Irs chiefeſt Cities are 
Nova, Zara, Nonigrad, Tinu, Sebenico, S. Nicolo, 
Tru, Spalato, Salona, 'Almiſſe, Starigrad, Ve 
ficchio, Catara, and Doleigne. Tad 

Dacia is bounded Eaſt with the Euxine Seas, 
on the Weſt with Hungary and Sclawvenia, North 
with Podclia, and South with Thrace, and Mace 


donia. The Soyl is fruitfull in Core and Wine. It 


yieldeth medicinal Plants, they have plenty of 
Fowls, both wild and tame, very Populous 
and of Nature like the | Hungarians; they are 
all AMahbemetans; Its moſt famous Cities are 
Triſte and Pedena. ' 

Greece is bounded Eaſt with Propontick Hellef- 
pont, and »Epean Seas, Weſt with the Adria- 


tick, North with Mount Heamus, and South ' 


with the [onian Seas. It was once the Mother of 
Arts and Sciences, but now the very Den of 
the Turkih Empire. The Soyl is very fruitfull if 
well manur'd, which made the Poet ſay 


Impins hec tam culta novalia miles habebit? 
Bai barxs has ſegetes? enqqueis con/[evimus arva ! 


Its Commodities are Gold, Silver, Copper, Co- 
lours, 


Of the Earthly Globe. 149 


lours, Wines, Velwvets, Damask; here is the 6. 2. 
Mount of Parnaſſus : Here was the Temple of 


ler Delphos, conſecrated to Apo/lo ; where the De- Europe 
7 | -i/ through the Oracle did deceive the People, 
wh but after the Crucifixion of Chr: the Oracle 


h ceaſed. Auguſtus (ſaith Suidas, in whoſe time 
© | Chrif was born) conſulting with the Oracle, 


- received this Anſwer 

T, 

ry Tas Cots nendleu ph S383 15 Uetnggeooly &.1h,o50y 

”, Toy fs SSuov Tegaitay & aid in avis lidar, 

Ve Aormv a m1 0160) & Bouwugy Wutritav. 

as, An Hebrew Child,whom the bleſt Gods adore, 
th Hath bid me leave theſe Shrines,and pack to Hell, 
ce- So that of Oracle Ican no more: 

It In ſilence leave our Altar, and farewell, 

of 

us Their Religion is mixt but they are chiefly 
re Mahometans. The Arms of this Empire were 


re Mars a Croſs, Sol, between four Greek Beta's 
of the ſecond; Bodin ſaith the four Ber's ſignified 


f- Beniktys, Baomnor, Beoihguoy, BaJiagg os 
A The moſt famousCiries in Greece are Bula,Sa- 
| lonique, Adrianopolis, Scutary, Duraz%o, La Va- 


of lone, L' Armiro, Brevez%a, Larta, Lepanto, 
of | Setines or Athens, Thebes, Corinth, Patras, Mi- 
if fira or Laceadomisa. 

< I ſhall paſsover the Iſlands of Sicily, Sardinia, 
Candia and Corſica: and thus we have finiſhed 
the deſcription of the firſt part of the World, 
0 called by the Name of EUROPE. 


L 3 ASFA. 
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ASIA. 


i A SIA the ſecond part of the World is 
bounded on the North with the Nerrhers 


Ocean ; South, with the Red Sea ; Eaft, with 


. the Eaſt Indian Ocean ;" and-on' the Weſt with 


the Flood Tanaw. It is bigger than EUROPE, 
or AFRICA, and is far more rich, V:z. in Pre- 
tions Stones, and Spices, and hath beenrenown- 


ed ' by the firft and ſecond Monarchs of the 
World. Here Man was Created, placed in 


Eden, ſeduced by Satan, and redeemed by our 
Bleſſed Saviour. In it was done moſt of the 
Hiſtory mentioned in the Old Teſtament. It 
hath been Ruled by the Kings of China, of 
Perſia, the Great Turk, and the Emperour 
Ruſhia , and contains theſe Pravinces. Viz. 
Anatolia, Cyprus, Syria, Paleſtine, Arabia, Chak 
dea, Aſſyria, Meſopotamia, Turcomania, Media, 
Perſia, Tartaria, China, India and the Oriental 
es. 
er is bounded Weſt with the Thracian 
Boſphorus, Heleſpont and the «A&gean Seas ; Faſt 
with Euphrates ; North with the Black Sea; 
_ South with the Rhodian, Lydian and Pam- 
Phylian Seas. Its length is 630, and breadth 
210 miles; the Air is found, the Soil fruitful, 
but in ſome places deſolate : it is inhabited by 
Greeks and Turks, Ir hath theſe Cities of note. 
Fiz. ' Anatolia, Bruce, Chiontai, Augoure, Trebi- 
fond, Sattalie - and Rivers are Alie, Fordan, Ew 
pros and Taree” +0 + Syprut 
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Syprus is bounded all round with the $Syr:2, F. 2. 

and Szcilian Seas; whoſe length iS 200, and 

compaſs 550 miles. It is ſtored with plenty of 4a: 

all things, ſo that it wanterh no. help of ather 

Nations. Its Commodity. is Hine, Oz/, Corn, 

Sugar, Cotton, Hongy, &c. for which plenty of 

all chings 'twas Conſecrated to Venus, as, Owid \ 

faith : 


Feſta dies Veneris, tota celeberrima Cypro, 
Venerat ; Ipſa ſuis aderat Venus aura feſtis. 


'The People are Warlike, Strong and Nimble , 
and very hoſpitable to Strangers. Their Arms 
are Quarterly. 1. Argent, a Crols, Patent, bes 
twixt 4 Croſſes Or. 2. Croſs-wite of 5 pieces 
Argent, and Azure, ſupporting a Lion Paſſant, 
Azure Crown'd Or. 3. A Lion Gules. 4. Argent. 
a I ion Gules ; they are of the Popiſh Relighn, 
and have-2 Archbijhops and 6 Biſhops. Din 

Syria is bounded Eaſt with Euphrates; Weft 
with the Med:iterrancan Seas; North with Cili- 
ci ; and South with Paleſtine and Arabia. . Its 
length is 525 miles, and breadth 479. They | 
are inhabited by Mahometans, Chriſtians, and , 
Pagens. 'They are a ſtout and. warlike people. 
In-this Countrey there are ſaid to be Sheep. 
whoſe Tails weigh ſome 3o;, and ſome, 40 
pounds ; the Peopie are alſo gluttenous;' ti, 
almoſt overrun by the Turks : Its moſt famous, 
Cities are Aleppo, Te, Tripuly and Damal. 

Paleſtine is bonded Weſt. with the Mediter- 
ranean Seas ; Faſt with the Arabian Deſarts ;- 
North with- the. Anti-Libianns ; and South with 
Arabia. The Inhabitants are of a midd!e ſtature, 


L 4 ſtrong 


' &. 2. ſrong conſtitution, yet a ſftiffe necked and mur: 
muring People and Idolaters. In this is the Land of 
Canaan, and the famvus City Hieruſalem, tha! 


 Afia. 
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now a Dex of Idolatrous Mahometans, It abounds 
with all good things. | 
Arabia is bounded Eaſt with Chaldea and the 


| _ of Perſia ; Weſt with” Paleſtine, eAgypr, 
a 


the Red Sea; North with Euphrates ; and 
South with rhe Southern Ocean. The Inhabitants 
are Mahometans. Fob's Habitation was here. 
It yields Frankincenſe, Pretious Stones, &C. It is 
now under the Great Turk's Sceptre. The moſt 
famops Cities are Herac, Ava, Medina, and 


Aetar : ang it hath the famous River Caybar. + 


Chaldea is bounded Eaſt with Su/ians ; Weſt 
with Arabia Deſert ; North with Meſcporama; 
and South with the Per/iar Bay. The Country 
is exceeding fruitfull ; in it is ſuppoſed to have 


been the Garden of Eder ; they were great - 


Southſayers , and therefore flouted by the Sa: 


Chaldeis ſed major erit fiducia, quicquid 
Dixerit Aſtrologus, credent a fonte relatum 
Ammonis, &C. | 


The Inhabitants are fout and valiant ; they 
are Mahometans. Here fulian the Apoſtate 
breathed his Soul out to Satay, in theſe dying 
words, Viciſti tandem Galilez : the chiet 
Cities are Babylon, Bagdad, Balfora, and Sippar 
rum, with the famous River Fazze. 

* Aſfria is bounded Eaſt with Media; Weſt 
with YMeſopotamia ; South with -Suſiara ; and 
North with Turcomania and Chaldea, This is 4 

very 
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very plain and level Countrey, and very fruit- 
full, baving good Rivers : the Natives are 
brave ſtout: Warriours, formal in their Habir. 
It is under the Twrk's command; and governed 
þy one of his Baſſa's ; who is able to bring into 
the Field at any time 100000 Souldiers: here 


' are alſo a Seft of the Neftorians, and fifteen 


Chriftian Churches: its moſt. famous Cities are 
Calach, Cittace, and Arbela, 

Meſopotamia is bounded Faſt with the River 
Tigris; Weſt with Euphrates ; North with 
Mount Taurus; and South with Chaldea, and 
Arabia Deſerte. | It aboundeth with all good 
things neceſſary for the life of Man; they are 
Mabometays , and a people unable ro defend 
themſelves but by the aſſiſtance of their Neigh- 
bours: Ir belongs co the Mahomeran Empire. 
Its chief Cities are Edeſſa , and Cologenwbar, 1 
ſhall not deſcribe Mount Taurus, becauſe it is 
of no moment. 

Turcomana is bounded Eaſt with Med:a and 
Mare Caſpium;, Weſt with the Euxine Seas, Cap- 


' padocia, and Armenia major ; North with Tar- 


taria; .and South with Meſopotamia and 4ſſyria. 
It isa very mountainous Countrey ; the people 
are handſome , ſtout and: brave Werriours : 
the Women aregood Archers. It hath Gold and 
Silver Mines : It yields Grain, Frux and Wine ; 
and in Colchis (a part thereof, and in Afjria ) 
they ſell their , Children : The Arms are rhe 


Half Moon Or. It is inhabited by Mahbometans,  . 


and under the Turkiſh Empire. Its chief Cities 


are Muſol, Bagded, Batfora, Sanatopdy, and 


Derbent ; with the famous River Arais. 


Media 


Aſia. 
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en; and South with China. 
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with Aremenia ; North with Mare Caſpium; 
and South with Perfia, The Countrey t of 


hrge extent and very different, even to a Mr | 


racle, for in the North part it is cold and bar- 
ren, their Bread-is dryed Almonds, and Drink 
the Juice of Herbs and Fruits; Their Food is 
Veniſon, and other Wild Beaſts, which they 
catch by hunting. And in the South ſide the 
Country is of a rich Soil, plentifull in Coy, 
Wine, &c. They have been brave Warriours 
and.it, was a cuſtom with them to poyſon theip 
Arrows , in. an: Oyl called Oleum Mediacum : 
they are ' Mahometans. 

Perſia is bounded Eaſt with I=dia:; Weſt with 


| Media, Afſyria, and Chaldea'; North wich Tir: 


aria ; and South with tbe South:r1 Ocean, 
Fhis is a mighty rich Countrey governed by 
the Sephy, the. people are ſtrong and valiant, 
and though Mahometans, yet they-War with 


the Turks for. the Mabometan Religion in ex 


pounding the 4lcoray. ' From hence comes Be- 
z0ars and other. pretious Stones, Pearls, and 
Sitk Works. Ie-hach theſe famous Cities with 
Media : Viz Taurus, Gorgia, Cogſolama, Hyſphan, 
Erat, Sus, Schiras, and Ormwtz : and theſe Ry 
Vers. Tiriditiri;' and Bendimut.. 

Tartary bounded Eaft with China, the Oricn- 
tal Ocean, and the Straits of Aniqn 5 Weſt with 

Ruſſia and Podolia; North with the Frozen Ore- 
Now the Tartari- 


ans are divided into certain Collonies, and differ 
in manners and Trade of Living, and are Men 
of a Square Stature, broad--Faces, and look a 
Squint ; 


they are hardy and valiant; they will 
cat 


Media is bounded Eatt with Parihia ; Weſt 


4rink Blood and Mares-milk:;: their Habit is 
very homely ; 'they are ſome Mabowerans, and 
ſome Pagans; their chief Commodity is rich 
Furrs, and they are governed by the great 
Cham of Tartary, and hath theſe famous Cities; 
viz. Zahaſp, Samarcanda, Thibet, Cambalu and 


. Tatur ; and Rivers famous are: Foriſcoy,. Oby, 


Chezel and Albiamu, ; vol YNEM 26 

China is bounded Eaſt with the Orental Ore- 
a; Weſt with India and Cathay ;' North' wich 
Altay and the Eaſtern T artaries; and South with 
Canchin-China., It hath $591 ' Prownces, 1593 
Walled Towns, 1154 Ceſtles," 4200 unwalled 
Towns, and ſuch an infinite Number of F:1/z- 
ges, that the whole Countrey- ſeems as'one 


Town, Tt is reported that the' Prince can bring 


into the Field 300000 Foot and 200000 Horſe. 


The Land is fruirfull in Grais,.-' full of wild 


and tame BeaF#F-, it yields Sk, Pretious Stones, 
Gold, Copper, &c.. The People are ingenious 
and great Artiſts, Witneſs their Wagon made 
to fail over the Land driven by the Wind : and' 
Hiſtorians tells us, that the Art of Printing and 
of making Guns, is more Ancient with them 
than with us. They are I[dolaters and worſhip 
the Sun, Moon and Stars, alſo they worſhip 
the Devil "himſelf, that he may not hurt then. 
And it hath theſe moſt famous Cities, viz. Pa- 
fuin, Duinjay, Caneun, Macao, Mancian and 
Magaia, with the great River 2uinam. 

{ndia is bounded Eaſt with the Orienr:! 
Ocean, and part of Ching; Weſt with the Per/:- 
an Empire; North with Mount T aurzs;and: South 
with the Indian Ocean. This Countrey hath an 

A Exact 
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eat either Horſe-fleſh or Man's Fleſh. They $. 2. 


Aſia. 


9. 2. 


Aſia. 
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Exact temperature of Air ; two Sum rers and 
a double encreaſe, bleſt with all things necef. 
fary for the Life of Man. | It hath Mines o 
Gold and Silver, Pretious Stones, Spices, and Ms 
dicinal Druggs, abundance of Cattle, and Cam 
mels, Apes, Dragons, Serpents, alſo multitude of 
Elephants ; a Creature of a vaſt Bigneſs, ſome 


of which are ſaid to be nine Cubits high, and 


as many long, and five Cabits thick. It isa 
Creature of wonderfull Sence : for 'tis repor- 
ted of the. Elephant on which King Phorus fate 
in the Warrs of Alexander, finding his Maſter 
ftrang and luſty, ruſhed boldly inro the thick- 
eſt of the Enemies Army : But when he _ once 
perceived him tobe faint and weary, he with- 
drew- himſelf 'out of the Battel, knee!'d down, 
and into his.own Trauxck received all the Ar- 
rows, dire&ted at his Maſter. It alſo is of a moſt 
prodigious ſtrength, for it is reported to carry 
a Wooden Tower on his Back, with rhirty fight- 
ing men beſides the dian that Rules him. 
The Sea yields yariety of Pear/s and Fiſh; here 
is alſo the [Leviathan or Whale, of which 
Pliny ſays there-are ſome of 940. Foor long ; 
here is the [Rhinoceros alſo found : (ſuch as 
hath of Jate been publickly ſhewed at the Bel 
ſavage Inn on Ludzate-bill in London ) a deadly 
and cruel Enemy to the Elephant, for though 
he be leſs , yet he will whet his horn againſt 
the Rocks, and then therewith ſtrive to rip 
up the Elephants Belly, and is by many Naty- 
raliſts ſuppoſed//to be the Unicorn, for all the 
parts of his Body, eſpecially his Horn, is a' 
ſoveraijgn Antidore againſt Poyſon, This Coun- 


trey 15 inhabited by Indians, Moors, Arabians, 


Fews, 


Of the Earthly Globe. 157 
Jews, Tartars and Portugeze. The Nativesare 
Tawny, tall-and ſtrong, and very punctual:to 
their word. They eat no Fiſh nor Fleſh, but 
live on things withour life ; being Pythagoreans. 
It is alſo reported that when the Husband 
dies, and is burning on the Funeral Pile, that 
then the Wife leaps into the Fire, and fo the li- 
ving and the dead burn together, which made 
the Poet fay —— 


Et certamen habent lethi, que viva ſequatur, 
Conjugium ; pudor eſt non licuiſſe mori. 

Ardent vittrice:, & prabem pettora flamme, 
Imponuntque ſuis ora peruſta wviris. 


In 1:dia theſe are the chief Cities, wiz. A4- 
medabur, Cambaia, Gouro, Din, Bengala, Pangab, 
Agra, Goa, Calicut, Viſnagor, Pegu, Arracan, 
Malaca, Camboge, and Faefo. "The faireſt Ri- 
vers are Indus, Ganges and Mecon. | 

The Oriental Iſlands are theſe, viz. 1. Fapan, 
2, The Phillepineg Iſles, 3. The Maluccoſe, 4. 
Bantam, 5. The Selebes, 6. Borneo, 75. The Iſles 
of Fawa, 8. Sumatra, 9. Zeiland, and other 
kſſer !ſles of which we ſhall not trear. 

I. Fapan is a rich Iſland abounding with 
Gold : So that Paulzs Ventizes ſaith, that in his 
time the King's Palace was covered therewith. 
It is a Mountainous Countrey,a healthfull Air ; 
here the Wheat isripe in May.It's full of Woods 
of tall Cedars, abundance of Beaſts, Wild and 
Tame ; and alſo Fowls. The Inhabitants are 
frong, and witty , and have bur one Language. 
They are Chriſtians, and Idolaters, and rhe 
thief Cities are theſe, viz. Bungo, Mead and 
Saeay. The 


C3. 
Afea. 


Afia. 
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- The Phillipitle Wo are in Number 40, 
ſoinh to Philip IE. Kirig of Spain; 
are now inhabited by the Natives, .and Spaj 
erds; they are in a good Air and ſtored wit 
rich Commodities ; and in' them are thefe C 
ties, Luſdr, Manifle, and Mindanav. | 

The Motuccoes Tlatds are many .in Number, 
their Chmmodity is C:mnamoy;, (which grows in 
whole Woods; it is the Bark of a Tree;ftript an 
laid in the Sun till it looks red; and in thre: 
years time the Tree receives his Bark again.) 
Ginger, . Nutmegs, Maſtick, Aloes, Pepper and 
Cloves: how the Clove groweth on a Treelike 
a Bay Tree ; yielding bloſſoms firſt white, then 
green, and ar laſt red and hard, and then ar 
Cloves. In it is alſo found the Bird of Paradi, 
and no where elſe, which for the ſtrangene 
and fairneſs of Feathers exceeds all the Birds 
tn the World. The People are Pagans, Her 
is a Mountain of a prodigious height, abovethe 
Clouds, and agreeing to the Element of Fire, 
which it ſeems to mount unto, through Flatng 
wherewith; a dreadfull Thunder, and a dark 
Smoak it ſends forth continually. 

The Ifles of Bantam are in Number ſeven, 
one of which is continually burning, the Int 
bitants are Barbaro»s, Weak of Bodies, Slothful, 
Dull, and lying moſt confuſedly together, with 
out Rule, and are Mahbometans. Its Commodi 
ties are :Natmegs, and both the yellow and whit 
Saunderſes, Now the Natmeg grows on a Tree 
like a Peach Tree, the innermoſt part of whole 
Fruit is the Nurmeg, and is covered over wit 
a Coat which ripe is called Mace ; they yield 
their Fruit thrice in the Year, ro wit, at 4p, 
Auguſt and December, The 
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The Selebes are a Number of Iſles full of Bqr- 
larous People, and Man-Eaters, they have a- 
bundance of ſtrange Birds : It yields. Sugar, 
Cocanuts, Cloves, Oranges, &c. In ſome of theſe 
Ifles they. make Bread of the Pirh, and Drink 
of the Juice of the Tree called Sagu: It hath 
theſe chief Towns, viz. Senderem and Macal/ar. 
Borneo lieth Weſt of the Celebes, and is in 
compaſs 2200 Mites, the Countrey yields 4/- 
ſes, Oxen, Herds of Cattle and Horſes. It yields 
Campbhire, Agarick, and Mines of Adamants : 
They think the Sur and* en to be Huzband 
and //ife, and the Stars their Children, they re- 
verently falute the Sw at his firſt riſing. Their 
Aﬀairs of State they "Treat of in the Night, at 
which time the Counrellor of Stare meets, and 
aſcends ſome. Tree, viewing the Heavens till 
the Moon ariſeth, and then they go to their 
Houſe of State. In it are theſe Towns, wiz. 
Borneo,” Taiopura, Tamadratas, Malno and Saga- 
dana. It is under the Government of the Kings 
of Borneo and Laws ; the People are !dolaters. 
Tawa Major, and Fava Minor, are two T- 
lands oppoſite to Borneo. They have plenty of 


Fruits, Grains, Beaſts, Fiſh and Fowls, Gold and 


Pretions Stones. The Natives are of a middle 
Stature, broad faced and tawny, their Religion 
Mahometans, and they will eat their neareſt 
of. kiri : the chief Crown is Panarucan near a 
buraing, Hill, which in 1586 broke forth, and 
caſt huge Stones into the City for three Days 
together, and deſtroyed much People. From 
the top of this vaſt high Mountain the Devil 


0. 2. 
Aſia. 


environed with a white and ſhining Cloud, 


doth ſometimes ſhew himſelf unto his Worſhip- 


pers, which live about thoſe Hills. Su- 


6. 2. 
Aſia. 
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Sumatra lieth North of Fava Major, betwixt 
it and the ſtraits of Sincapirs', its length 
goo Miles,and breadth 200; it is full of Fenng 
and Rivers, with thick Woods, and hath a very 
hot Air ; it is not fruirfull in Gra?m. Its Com- 
modiries are Ginger, Pepper, Agarick, Caſſia, 
Wax, Honey, Silk, Cotten, Iron, Tinu'and Sul: 

bur. It hath alſo Mines of Gold,” and is ſup 


poſed to be Solomon's Ophyr The King's Futni- 
n 


ture of his Houſe, and Trapping for his El 

hants was beaten Gold, and he intituleth 
Himſelf King of the Gcldew Mountains. Hereis 
the notable Mountain Balalvanz, faid to burn 
continually ; our of which or not far off do a 
riſe two Fountains, the one is ſajd to run pure 
Oyle, and the other Bal/amum Sumatra; the 
People are Mahometans, The chief City and 
Seat af the King is Achen, beautifyed with the 
Royal Pallace, ro which you paſs through 'ſ- 
ven Gates one after another, with green Courts 
betwixt the two outermoſt ; which are guard- 
ed with Women, that are expert at* their 
Weapons, and uſe both Sword and Gurs With 
great dexterity, and are the only Guard the 
King hath for his Perſon. The Government is 
Abſolute and Arbitrary, merely at the King's 
pleaſure. 

Zeiland lies Weſt of Sumatra, it is a good 
Soyl, and yields theſe Commodities, wiz. Cm 
namon, Oranges, Lemmons, moſt delicate fruit, 
Gold, Silver and Pretious Stones, it's full of wild 


. and tame Beaſts, Fiſh and Fowts , yet deſtitute 


of the Vine: the Peopleare ſtrong and tall, given 
to Eaſe and Pleaſure, and are in general Mato- 
The chief Towns are Candia, Ventane, 
and 


H7E14Ns. 


- 
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and Fanaſipata.. They have Fiſh-ſhellspaſſing 
currant for money; there are other leſſer Iſles 
which we do for: brevity ſake omit, and thus 


we have done withthe deſcription of the ſecond 
part of the World called A S I A. 


— _— 


1 
———_— W—— 


AFRICA. Africd: 


A FR I C 4 the third part of the World is 
bounded Faſt with the Red-Sea ; Weſt 
with the Atlantick-Ocean ; South with the Sou- 
thern-Ocean; and North with the Mediterranean 
Sea; and contains theſe Provinces, vis. Egypr; 
Barbary, Numidia, Lybia; Terra-Nigritarum, 
LEthiopta-ſuperior and eEthiopia-inferior, with 


the 1/ands thereto belonging. Its Commodities | 


are Balm, Ivory, Ebony, Sugar, Ginger, Dates; 
Myrrh, Feathers; &c. _ A 37 FA 
Epypt is bounded Eaſt with Idiumea, and the 
Bay of Arabia ; on the Weſt with Barbary, Nu- 
midia, and Lybia; North withthe Mediterranean 
Sea; and Sonth with <A£thwpia-ſuperior. - Its 
length is 562 Miles; and breadth 160. The 
Natives are of a Tawny Complettion, their 
Wives are the Merchants, whilſt che Husband 
attends the Houſhold Atfairs. They were the 
Inventers of Mathemarical Sciences ; they were 
alſo Magicians; and are ſtill endued with a ſpe- 
cial Dexterity of Wit: They worſhip in every 


Town a particular God, but the God by them 


tnoſt adored was Apis. This Land is very truitfult 
M ini 


$. 2: 
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inall manner-of Carrle, Camels, and abundance: 


| Of Goats ; they haye plenty of Fow/s both wild, 


Africa. 


and tame: Ir hath' Mete/s. and Pretions Stones, 
Good Wines and rare Fruits, as Oranges, Lemmons, 
Cittons, Pomgranets, Figgs, Cherries, &c. Here 
alſo groweth the Palm-Tree, which grow the 
Male and Female together ; both put out Cod; 
of Seeds, but the Female is nor fruitfull unleſs 
ſhe grow by the Male, and have her Seed mixt 
with his. The Pith of this Tree is good for 
Sallads, of the Wood they make Bedſtead:s, of 
the Leaves Bazskets, Mats, and Fanns, of the 
outward husk. of: the fruir Cordage, of the in- 
ward bruſhes, Its fruic is the Dates, good for 
food, and:finally.;'ris faid to produce all things 
neceſlary for the'Life of Man, and its Branches 
are worn-in token of Hittory, as faith Horace, 
—— Palrague nobilis, |» 
Terrarum Donijnos evebit ad Deos. 


It hath many other Rarities which Tam forc'd 
to omit. In. it are theſe famous Cities, vis. 
Sabed, Cairo, Alexandria, - Raſeba, Damiena, 
Coſir and Swrs, with the famous River Niu, 
which by its overflowing makesthe Land fertile, 
according to that of 'Lycia. 


Terra ſus contents bonis, non miliga mercis, 


Aut Fovis; in ſolo tanta eſt fiducia Nilo. 


Barbary is bounded Eaſt with Cyrenaics; 
Weſt with the A:rlamtick-Ocean ; Nerth with the 
Mediterranean, the Straits of Gibralter, and part 
of the Arlantick-Occan ; and on the South by 
AMount- 


4; 


he 


art 
by 


nt- 
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red with. ld Beaſts : as. Lyons, Bears, GC. 


"Large Herds of Cattle; it hath Dragons, Leopards, Africa: 


and Elephavts; beaucifull,fwitt,and firong Horjes ; 
ic is the fruicfulleſt Countrey in the Worlg, in 
'Fatite” parts* of, it-; for Plipy faith thar.nor 
Br from SY Tacape, you ſhall ſee a great 
C 71-1ree OVEL adowing anOlive;undert at a 
 Fizg-Tree ; under thata Pomgranat; under that 
a Vine ; and under all Peaſe, Wheat and Herbs, 
all growing and flouriſhing at one time, which 
the Earth produceth of it {e'f; Jts length is 
1500 Miles, and breadth 3o0o Miles, the Na- 
tives are. of a. Zawnyiſh Colour, rare Horſemen, 
trafty and. wnfa#b/wl, and above meaſure Fea- 


Tous of their Wwves, It contains theſe Kingdoms, 
Viz.. Tunis, Algiers, Mercceo, and Feze; and it 
hath cheſe 1/es, Viz. Pantalaria, Carchana, Zerby, 
Gaulos and Malta, the two latter of which Iſles 
are. inhabited by Chri/t;ans,; and are of the: Rs- 
'"miſh Religon.; pur for the othcr parts of Barba- 
+, they are either Mahomeransor Pagans, The 
Moſt famous Cities are Morocco, Feze, Tangier, 
Twhich formerly. wasa Principal City of Barbary, 
'bit-'is now demoliſht and lain leyel wich the 
Ground, by the Commandof His late Majeity 
Carolus IT. of bleſſed Memory, and performed 
by the indefarigable skill and induſtry of the 
Tight Honoarable George Lord Darmouth Anns, 
1683.) Teleuſin, Oran, Algier, Conſtantine, Tunis, 
Tripuly and Barca, with theſe famous Rivers, 
DOmmiraby and Magrida. 
. Mount Atlas is a ridge of Hills of no ſmall 
letigth, but of an excceding heighth, above the” 
outs, and is always covered with Snow, 
M 2 Sum- 


Mileir Arlas. Te is full of Hills and Weods, fto- 5: 3 
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Summer and Winter, full of thick Woods, and @- 
gainſt ASTA fo fruitfull, that -it affords. ex- 
cellent Fruit of it's natural growth ; it received 
it's Name from Atlas a King of Mauritania,fain, 
ed by the Poets to be turned into that Hill, by 


'the Head of Meduſa; he was feigned to be b 


high that his Head touched Heaven : The 


"ground of this Fiftion I ſuppoſe was from. his 
extraordinary knowledge in 4fronomy, which 


'Virgil ſtems to intimate 


he Famque wvolans apicem &latera ardua cernit 


"' ''tlantis duri, Czlum qui vertice fol #it. 


Numidia is bounded Eaſt with Egypr;Weſt with 
'the Atlantick-Ocean ; North with Mount Athes; 
and South with Lb:a Deſerta. The Natives are 
a wandring and-unſtable People, for they ſpend 
their Lives in Hunting, and continue not above 


34s \ 


and Zeb; they belong to the Scepter of AM 
Yocco, 

_ .£ybis is bounded North with Numidis; 
Eaſt with Nuba; South with Terra-Nigri- 
ztarum ; and Weſt with Gualata. This is well 
termed a Defart, for in it may a man travel 
eight or ten Days and not ſte any Water, nor 
Trees, 
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Trees, nor Graſs. - So that Merchants are for- 4, 2. 


cd to carry their Proviſion with them on Ca- 
mils, which if it fails they kill their Camel;, 
and drink the Juice of their Entrails. It con- 
tains theſe Provinces, Viz. Zahaga, Zuentiga, 
Targa, Lembtgand Bordea. They are governed 
by the chief of the Clans, and are a People 
only differing from Brute-Beaſts, by their 
Shape and their Speech. 

erra Nigritarum is bounded Eaft with Erbio- 
pia-ſuperior ; Weſt with the Artlantick-Ocean ; 
North with LZybia ; and. South with the 
Ethiopick-Ocean. The Countrey is under the 
Torrid-Zone, fall of People, and moſt exceſſive 
hot; the ſoyl is exceeding fruitfull, brave 
Woods, Multitudes of Elephants and other 
Beaſts : they have Mines both of Silver and 
Gold, very fine and pure ; the Natives are Co/e- 
Black, or very Tawny, and are now ſome of 
them Mahometans, but moſt of them Pagans. 
It hath now theſe Provinces, Y:z. Ora, Ante- 
roſa, Gualata, Agadez, Cano, Caſena, Sanaga, 
Gambra, Tombrutum, Melli, Gheneoa, Guber, 
Gialofi, Guinea, Benin, Guangara, Bornum and 
Goaga, (in which groweth a Poy/on, which if 
any cateth but the tenth part of a Grain 
it will end his Days) Biro, Temiano, Zegzeg, 
Zanfara, Gothan, Medra and Daum. And in 
it are theſe moſt remarkab'e Cities : Gue, Eata, 
Gueneha, Tomta, Agados, Cuſſena, Tuta, Wqver 
and Sanfara. The Rivers here that are moſt 
famous are Sermoga, Cambua and Rio-Degrand. 


e/£thiopia-ſuperior is bounded Eaſt with the.. 


Red-Sea, and Sins-Barbaricus; Weſt with 
Lybia-infericr , Nubia, and Congo; North 
M 3 with 


Africa. 
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with Egypt, and Lybia Marmarica; and South 
with Monta-Luna. Now its length is faid to bg 
1500 Miles, and Circute 4300. It is undet 
the Command of the Abaſſne Emperour : here 


the Air and Earth is ſo hot and pieircing, thar' 


if the Inhabitants go out oftheir Doors without 
Shoes they loſe their Feet; here they allo roaſt, 
their Meat with the San: they Tux ſome 
grain, their Rivers. are almoſt choaked upwith 
Fiſh, tneir Woods ſtuffed with Deer, yet they 
will not trouble themſelves to catch them. The 
Inhabitants are Lazy and deſtitute of all Lear- 
ning, they are of an Olive Tawny : here is alfo 
a Fountain, that if a mandrinks thereof he either 
falleth mad, or elſe for a long'time'is troubled 
with a continual Drowſineſs, of which Ovid 
thus ſpeaks —— 


e/Etbiopeſque Lacus , quos ſi quis faucibus hauſit, 
Aut ſurit, aut patitur mirum gravitate ſaporem. 


And it contains theſe. Provinces, Viz. Gua: 
gere, Tigremaon, Angote, Amara, Damut, Gijar 
my, Bagamedrum, Barnagaſie, Dancali, Dobas, 
Adel, Adea, Fatigar, Xoa and Barus. Now as 
for the Governmentof theſe Empires 'tis merel 
Regal : here isthe Order of St. Anrhbony,to which 
every Father that is a Gentleman, is to give 
one of his Sons : out of which they raiſe about 
12000 Horſe, which areto be a ſtanding Guard 
of the Emperour's Perſon : their Oath is to de- 
fend the Frontiers of their Kingdom, to preſerve 
Religion, and to root out the Enemies of their 
Faith; the Principalsof their Religion are theſe. 
Firſt, they circumciſe their Children both m— 
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and Females. Secondly, they Baprize the Males - 
at 40 and Females at 8 Days after Circumciſi- 
on. Thirdly, after the Eucharift they are not * 


ro'ſpit till Sun-ſer. Fourthly, they profeſs byt 
one Nature and -one Will in Chrif, Fifthly, 
they accept bur of the three firſt general Coun- 
cils. Sixthly, the Prieſts live by-the own la- 
bour of their hands, and are not to beg. Se- 
venthly, they baptize themſelves every Epipha- 
”y in Lakes or Ponds, becauſe that Day they 
ſay Chrif} was baptized by Fohn in Fordan. 
Fighthly, they eat not of thoſe Beaſts which 
Moſes pronounced unclean, keeping the Fes 
Sabbath, with - the Lord's Day. Tenthly, 
they adminiſter - the Lord's Supper to Infants 
preſently after Bapriſmm. Eleventhly, they 
reach the 'Reaſonable Soul of Man comes 
by Seminal Propagation. Twelfthly, that Infants 
dying unbaptized are ſaved, being ſanCtifyed by 
the Euchari# in the Womb, and finally they 
produce a Book of Eight Volumes, writ as they 
fay by the 4poſtles at Jeruſalem for that pur- 

ſe, the Contents whereof they obferve moſt 
ſolemnly, and thus they differ from rhe Papsfs. 
' Now the chief Cities in this Empire are theſe, 
Viz. Barone, Caxumo, Amarar, Damont, Cefa- 
tes, Narre, Goyame, and Adeghena with the fa- 
mous Rivers Zaire and 2uilmane:. 

Et hiopia-inferior 1s bounded Eaſt with the 
Red-Sea ; Weſt with the e/1h10/ick Ocean ; North 
with Terra-Neg rizarum, and the higher e£rhiopy; 
and South with the Main Ocean. And it con- 
tains theſe Provinces, Viz. Zanzibar, Mono- 


motapa, Cafravia, and Manigongo. The Nar 


tivesare Black, with curled Hair,and are Pagans. 
M 4 In 


C 2. 


A (frica. 
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+ Init are great Herds of Cattle, abundance of 
" Deere, Antelopes,. Baboons, Foxes, Hares, 'Oſtri- 
Africa. ches, Pelicans and Herons, and in a Word what | 
elſe is neceſlary for the Life of Man. In itare | 
theſe moſt famous Cities, Viz. Banza, Loanga, 
S. Salvador, Cabazze, Sabula, Simbaos, Butug, 
and Tete. The Rivers are Cuama, Spirit; | ' A 
Santo, and Dos Infante. 

The Iſlands in AFRICA are theſe, Viz. the | Column 
e/Ethiopick-Iſler, Madagaſcar, Socofara, Mohelia, Nam 
Mauritins, St. Helens, . the Iſles of Aſcention, | of Ch 
St. Thomas-Iſles, the Princes-Iſles, the Iſles || fourt! 
of Annibon , the Iſles of Cape d' Verd, the |} the 4 
Canaries, Madera, Hogpert and the Heſperides, | Ocean 
The Deſcription of all which I am forced ” || on th 
omit becauſe I have been fo very large in the Wt 
Deſcription of the third part of the World cal; | meric: 
led AFRICA. 53 


AMERICA. 
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"AMERICA 


'A MERIC A, the fourth part of the 

World, was firſt diſcovered by Chriſtopher 
Columbus, Anno 1492, but it hath received its 
Name from Americus Veſputius, whoin the year 
of Chriſt 1599 did fail about it. Now this 
fourth part of the World is bounded Eaſt with 
the Atlantick Ocean; Weſt with the Weſt-Indian 
Ocean ; South with the Magellanick Sea; and 
on the North with the Northern Ocean. 

When firſt the Spaniards had entred on A- 
merica they found ho people without Apparel, 
and their Bread was made of the Fucca-Root, 
whoſe Juice is a ſtrong poyſon : but jt being 
ſqueezed out and dried it makes Bread. They 
worſhipped Devilliſh Spirirs, which they call 
Zema; in remembrance of which they. keep 
Images made of Cotton Wool, to which they 
did great reverence, ſuppoſing the Spirits of 
their Gods were there; and to blind them the 
more, the Devil would cauſe theſe Puppets to 
ſeem to move and to make a noiſe, ſo that they 
feared them ſo greatly that they durſt not of- 
fend them ; which if they did, then the Devil 
would come and deſtroy their Children. They 
were ſo ignorant that they thought the Spanz- 
ards to be immortal-; but the doubt continued 
not long, for having taken ſome of them Prito- 


$. 2. 


Americs, 


ners,they put them underWater untill they were * 


dead, and then they knew them to be mortal 
oF | like 


$. 2. like other Men. They were quite deſtitute of 


America. 
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all good Learning, reckoning their Time by a 
confuſed knowledge of the courſe of the Morn; 
they were honeſt and kind in their Entertain- 
ments, encouraged thereunto by an Opinion 
that there was a certain place to which the 
Souls of thoſe that ſo lived, and dyed for the 
defence of their Countrey, ſhonld go to, and 
there be for ever happy. So natural is the 
knowledge of the Soul's Immortality, and of 
ſome U6:, for its ſuture reception, that we find 
ſome tract of it in the moſt Barbarous Nations, 
The Americans were of a fair and clear Com- 
plexion. This Countrey is very plentifull in 
Spices, and Fruits; and ſuch Creatures which 
the other parts never - knew : So-full of Cow; 
and Bulls, that the —_ kill thouſands of 
them yearly only for the Hides and Tahey, 
Bleſt with abundance of Ge/4, that in ſome 
Mines they have found more Gold than Earth. 
They have Grey Lyons, their Dogs ſhowted like 
Foxes , neither can they bark; their Swme 
hath Talons ſharp as Kazors, and, their Nav 
on the ridges of their Backs ; the Stags and 
Deer without Horns; their Sheep are fo ſtrong 
that they make them carry burthens of 150 
pound weight ; they have a Creature with the 
torepart as a Fox, and hinder as an / Ape, ex- 
cept the Feet which are like a Man's ; beneath 
their Belly is placed a Receptacle like a Purſe, 
in which their young remains till they can ſhift 
tor rhemſelves, never coming thence but when 
they ſuck and then go in again. The Arme- 
dilla is like a barbed Horſe, armed all over with 
Scales that ſeem to ſhut and open. The gr 
reſem- 


therein. Pzgritia, a little Beaſt that can go na 
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refembling a Goat, but bigger, in whoſe Belly $-. 2. 
is found the- Bezoar, good againſt Poyſon. A 
Hare having a Tail like a Car, under whoſe America. 
Skin" nature. hath placed a Bagg , which ; 
ſhe uſerth as a Store-houſe : for having filled her 
ſf-ſhe putteth the reſidue of her proviſion 


further in fourteen days than a Man will caſt a 
Stone. For their Birds they are of ſuch variety 
of; Colours and+ Netes, which are fo rare and 
charming, that they ſurpaſs all other Birds in 
any other parts, _ 

Now Americs ts divided into two parts, viz. 
Mexicana, whoſe, compaſs is faid to be 139g0 
miles, and that other part called Peradva , 
whoſe Circummavigation is eſteemed - 17000 
miles. The Provinces of Mexicana are theſe : 
Viz. Eftotilant, Canada, Virginia, Florida, Cali 
formia , Nowva-Gallicia , Nowva-Hiſpania , and 
Guatimala., Peruana contains theſe Provinces : 
vis, Caſtella- Aurea, Nowa-Granado, Peru, Chile, 
Paraguay, Braſila, Guiana, and Paria, To Pe- 
74ana belongs theſe principal Iſles : vis. Hiſpa- 
tiola, Cuba, Famaica, Porto-Rift, Barbadoes, the 
Charibe-Iſles , Inſula-Margaretta, Molaque-Iſles , 
Kemura, Inſula Solamnis, and ſome orher ſmall 
Iſes. Bur firſt of Mexicana. 

E/fotilant hath on the Eaſt the Main Ocean ; 
South Canada; Weſt Terra Incognita; and North 
Hudſon's Bay, It comprehends Eftorilan, ſo 
principally called, Terra Corterialis, New-found- 
and, and the Iſles of Baccalavs. Iris well ſtockt 
with all things neceſſary for the life of Man: 
the Natives are barbarous, fair, ſwift of Foot, - 
and good Archers. They are Pagers. ' | 


Canada 


$. 2. 
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Canada is bounded North with Cortelials; Þ 


South with New England ; Eaſt with the Mai 


' America. Ocean ; and Weſt with Terra Incognita. '; 


contains theſe ſeveral Regions : viz. Now 
Francia, Nova Scotia, Norumbegne , and 'four 
ſmall T/es adjoyning thereto. The people when 
firſt diſcovered were very rude and barbarous, 
going Naked only a piece of Fiſhes Skin' t 
cover their private parts, and had two or three 
Wives a piece, which never Marry after the 
death of their Husbands. The Soil is fruitfull, 
and yields all manner of good things. Here 
groweth the Sea Horſe whoſe Teeth is an Ami 
dote againſt Poyſon. It hats theſe princiga| 


Cities: wiz. Hochelaga and Duebeque. 


Virginia hath North Canadp; South Florids; 
Eaſt Mare-del-Noort; Weſt with Terra Incognits, 
And it is now divided into New England, New 
Belgium, and Virginia ſtriftly ſo called. It is 
1m ſome parts (yea moſt parts) Mountainous, 
Wooddy and Barren, and full of Wild Beaſts, 
It yields plenty of Cartle, wild and tame Fow!:, 
Its Commodities are Furrs, Amber, Iron, Ropes, 
Tobaco, Sturgeon, &c. The Natives are 
few in number, and thoſe very different both 
in Speech and Size, to.a Miracle : thoſe whom 
they call Sa/ques Honoxi, are to the Engliſh as 
Giants clad in Bears Skins ; thoſe whom they 
call Wigcocomics, are as Dwarfs ; for the moſt 
part without Beards ; they hide their nakedneſ 
with a Skin, the reſt of their Body they paint 
over in the figures of horrid Creatures. The 
chief Towns are Fames's, and Plimouth, and Ifle 
of Bermoodis, which I here omit. 


Florida 


— 


J 


lials; 
Main 
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florida is. bounded North-Eaſt with Virginia; 


 Eaft with Mare-del-Noort; South with the Gulph 
of Mexico. It was firſt diſcovered by the Eng- Americs, 


liſh, Anno 1497. The Soil is very fertile in 
Grain and Fruit,Beaſt wild and tame,and ſo alſo 
for Fowls: It yields lofty Cedars, and Saſſafras: 
It hath Gold and Silver Mines, and alſo Pearls. 
The Natives are of an O/ive-Colour, ſtrong 
and fierce, andre clad likethe former Natives 
of America. The Women when their Husbands 
are dead cut off their Hair,. and cannot Marry 
till their Hair is grown out again. To it be- 
longs theſe Iſlands : wiz. the Iſles of Tortugas, 
Martyres, and Licaios : there. are alſo about 
24 ſmall ones more which are inſignificant. The 
Women here are moſt extreamly beaurifull ; 
the Natives are Pagans, Its chief Towns ars 
S$t. Helens, Ax Carolma, and Port-Ropall. | 
Califormia is an Iſland having on the Weſt 
New Spain, and New Gallicia ; and ſo unto 
choſe undiſcovered parts which lie furtheſt 
North, to the Straits of A4nian; and 'tis divided 
into theſe four parts : viz. Lutvire, Cibola, Ca- 
Yona, ſpecially.ſo called, and Nowa Alhzon. 
All which Countreys are indifferent fruitful, 
full of Woods, and both wild and tame Beafts; 
lenty both of Fiſh and Fowl wild and rame ? 
hey warſhip the Sun as their chief God : 
They go naked both Men and Womenin ſome 
parts , others are half way cloathed; and fo 
very various that I cannot in this ſmall Tra& 


| deſcribe them. Its chief Town is Chichiricala; 


And here I cannot chuſe but remark thar-in 
2aivira their Beaſts are of ſtrange forms, and . 
are to them both Meat , Drink and Cloathes: 

For 


and Hair, Bodkins and Threed; their Sinew, 


Amerita Cords ; their Horns, Guts and. Bladders, Veſſel: 


" their Dung, Fire ; their Calveskins; Buckets tg 
draw and keep Water in; their Blood, Drinj: 
and their Fleſh, Meat ; and fo much for Cal; 
formia. } 
Nova Gallicia is bounded Eaſt and South 
with Neva Hiſpanja; Weſt with the Rive 
Buena , Guia, and the Gulph Califormia; atid 


Norch with Terra Incognita. It comprehendet | 


theſe Provinces: wiz. Chialoa, Contiacan, Xs 
liſce, Guadalajara, Zacatecas, New Biſcay, and 
Nova Mexicana. In which Provinces the Ar 
is 1ndifferently temperate, yer ſometimes giveh 
to Thunder, Storms, and Rain. Ir is full of 
Mountains, yields Braſs, Irov, &&c. They have 
plenty of Fiſh, Bea#},Fowls, Fruit, and abundant 
of Hcney. The Natives are wavering, crafty and 
lazy, given to ſinging and dancing. They 

not: naked : they are. ſubje&t to the King'ef 
Spain. Its chief Cities are Guadalajara, and $ 


ohn 8. k: 

.. Nova-Hiſpania' is bounded Eaſt 'with th 
Gulph of Mexico, and the Bay. of. New-Spam; 
Weſt with Nova Gallicia, and AMare-del-Zur; 
on the North with part of Nows' Gallicia, and 
part of Florida; 'and on the' South' with the 
Sourb Sea, It comprehendeth theſe Provinces : 
Viz. Mexicana, Mechoacan, -Panuco, Traſcala, 
Guaxata, Chiaps ' and Fucutan. In all which 
the Air is healthfull and temperate, rich in 
Mines of Go/d and Silwer, Caſſia, Coccineel, which 
grows on a ſhrub called 7xa, yiclds grain, and 
delicate Fruit, Birds and Beaſts both m__ and 
ame, 
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$. 2. For the Hides yields them Hewſes;” their Bow 
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Tame : their Harveſt is in Ofober and in May. 6. 2. 


The Nativesare witty and hardy,yet ſo igno- 


rant that they thoughr the Spaniſh-hor/e and Man 4mrers % 


to have been but one Creature, and thought 
when the Horſes Neighed they had ſpoken. The 
Spaniards whoſe Cruelties will never be forgot- 
ten, did in-leſs chan 17 years kill of the Natives 
6000000; here is a "Tree called Meto, it bears 
40 kinds of Leaves, of which they make Con- 
ſerves, Paper,'' Flax, Mantles, Matts, Shoes, 


| Girdles; it yields a Fuce like Syrap,which boyled 


becomes Hony,' if purified Sugar ; the Bark: 
roaſted is a:gond' Emplaiſture for Puntfures or Cons. 
wſions ; and it yields a Gum Sovereign againſt: 
Poy/on : here is alſo a Burning Mountain called 

Fropeampeche, which ſends forth two ſtreams 

the one of Red and the orher - of Black Pitch: 

the Inhabitants-are Pagans. 

-Guatimala is bounded North with Facuta, 

and the Gulph Himduras; South with are-del- 

Zur ; Eaſt with Caftella-Aurea; and Weſt with 

New Spain. The Soyl and People are as in 
Nova Hiſpania : it contains theſe Provinces, Viz. 
Ghiapa, Verapaz, Guatimala, Hondarus, Nicerag- 
"and Zeragna. And Townsodf moſt Note are 

Cutrinidao and St. Michael's, the People are 

Pagans. And ſo much for Mexicana. 


1 Perugna the Second Part of AMERICA, ſo 
called: from Pers a Place of Note therein, and 
it doth -contain theſe Provinces, Y:z. Caſtelia- 
Aurea, Nove:Granada, Peru, Chile, Paragnay, 
Braſile, Guyana, and Paria and its I/les. But 


ſuch 1/es that fall not properly under ſome of _ 
theſe muſt be referred to the general Heads of 
the American Iſlands. 


Caſtel- 


America, and" South with Granada. And it containeth 
theſe Provinces, Viz. Panama, Darien, *Nows 
Andaluzia, St. Martha and De-la-Harha. Inalj 
which Provinces the Air is very. hot and un- 
healthfull : the Soyl either Mountainous and 
Barren, or low and Miry : plenty of Beaſt and 
Fowls. Here is faid to be a Tree which if one 
touch he is poyſoned to death : the old Natives 
are now almoſt quite rooted out: Its chief 
City is —_— which Sir Francis Drake in 
1585 took by Aſfault.Fhis Land hathabundangy 
of Gold: ; | 
| Nowa-Granada'is bounded North with Caſfels 
Aurea ; Weſt with Mare-del-Zur ; Eaſt with 
Keneznela; and South with Terra Incognita. Its 
length is 390 Miles, and as much in breadth; 

_Ir doth conſiſt of theſe two parts, Viz. Granads, 
ſpecially ſo called, and Popayen, - both - which: 
hath a temperate Air, brave Woods,well ſtored: 
with Catile, and Fowls. both wild and tame, plen- 
ty of Emeralds and Guacum : the People tall and 
ftrong; the Women handſome and better dreſt 
than:their Neighbours : The chief "Towns are 

S. Toy 4 Bagota and Popayan. 

Peru is bounded Eaſt with the Andes; Weſt 
with Mare-del Zur; North with Popayan ; and 
South with Chile. It'is 21004 Miles in length, 
and its breadrh is 30o Miles : it is a Mountai- 
nous Country ; And here 'tis to be'noted that 
in the Plains it never raineth ; and that on the 
Hills it continually raineth from September to 
April, and then breaks up. In the Hilly Coun- 
troys the Summer begins in April, and endetl 

. m 
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$.-2. - Caſtella-del Oro, is bounded Eaſt and ' Nortf 
with Mare-del-Noort ; Weſt with Mare-del-Zur: 


in September. Iri the Plairis the Summer begin: 
nech in Ofober and enderh in April... So that a 
man may travel from Summer to Winter both 
in one Day ; be frozen in the Morning when 
he ſettech out, and ſcorched with heat before 
the dawning of the Day. Ir jsnort very plenci. 
full'of Corn nor. Fruits, but they - have a kind 
of Sheep which chey call Pacos as bigg as an 
Aſs, profitable both for fleece and burthen; 
but in taſt as pleaſantas our Mutton : So ſubtile 
that if it, be overladen ir will not for blows 
move a foot till the burtheri be leflened; and it 
is a very hardy Creature. . Here is a Figg-tree; 
the North parc of which looketh towards the 
Mountains, and yieldeth its Fruit in Summer 
only , and the Part facing the Sea in Winter 
only.. They have anocher Plang; that if pur 
into the hands of the Sickand the Parient looks 
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terry, they will recover ; bur if fad, die. Ir - 


yieldeth alſo Multitudes of Rarities more. It's 
chief Commodities are Gold, Silver, Tobacco] 

Sar/aparilla and Balſamum 4 Peru; and man 
other rich Drugs. The Natives are almoſt 
now rooted our of the Country. They are 
fierce and Barbarews: Now it contains thels 
Provinces : VIZ. Luito, Los Quintos, Lima; Cuj- 

co, Charcos and Collaa; , , i 
Chile is bounded North with Deſerts Alaca- 
ma; Weſt with Mare del Zuz ; South with 
the Sttaits of Magellan ; and Eaſt with Rio de 
la Plata. Itslength is 1500 miles; and breadth 
uncertain: The Soil hereof in the Mid-land is 
mbuntainous and unfruittull ; towards the Sea- 
jide level and fertile; with products of Maiz? 
and Wheat; plenty of Geld and Silver; Caiilz 
N FI. 


o 
. 
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and 7/ine. The Natives are very tall and war. 


like, ſome of them affirmed to be eleven foor 


"America. high ; their Garments of the Skins of Beaſts; 
. they are of a white Complexion ; their Armeg 


Bows and Arrows, It is divided into Chile 
( eſpecially ſo called ) and Magellanica. Herg 
Sir Walter Rawleigh planted two Collonizs, who 
for want of timely Succors were either ſtarved 
at home, or eaten by the Salvages, as they 
ranged the Countrey for food. | 

Paraguay is bounded South with Magellanica; 
Eaſt with the main Atlantick ; North with 


Brazila ; and Weſt with Terra Incognita, It is. 


faid to be of a fruitfull Soy], well ſtored with 
Sugar-Canes, Fraught with Mines of Gold, Braſ;, 
and Iron - great plenty of Amathyſes, and Mon- 
keys, Lyons and Tigers, the People are as the 
other Salvages, and ir contains theſe Provinces, 
Viz, Rio de la Plata , Tucaman and La Crux de 
Sierra, and it's chief Towns are Puenas Agrees, 
and Chividad. . 

Brazila is bounded Eaſt with Mare del Noort; 
Weſt with Terra Incognita; North with Guiana; 
and South with Paraguay. Its faid to be 1500 
Miles long and 500 broad. "The Countrey is 
full of Mountains, Rivers and Foreſts, the Air 
ſound and healthfull ; the Soyl is indifferent 
fruictu!l : Its chief Commodities are Sugar and 
Brazele-wood, There is a Plant called Copiba 
which yiclds Balſam, ſoveraign for Poyſon. An 
Herb called Viva, which if rouched will ſhut 
up and not open till the Toucher is out of 
ſight. A Creature which hath the Head of an 
Ape, the Foot of a Lyon, and the reſt of a Man. 
The Ox-Fiſh with Arms, Fingers and Duggs, = 

Ic 


reſt as a Cow, So that it may be faid of Bra- 
fila———Semper aliquid apportat novi. - 


The people are witty as appears by their Amerira: 


fayings to the Chriſtians (holding up a Wedge 
of Gold) fay'd they, Behold your God oh ye 
Chriſtians! on their Feſtival-days they go Na- 
ked, both Men and Women; and are able 


| Swimmers, ſtaying under wateran hour and half: 


the Women are delivered without great pain : 
ſome of the Natives are all over Hairy, like 
Beaſts : it containeth not Provinces, but theſe 
Captain-Ships : wiz. Vincent, Rio de Funeiro, 
Holy GhoF#, Porto-Seguro, Des Ilheos, Todos los 
Santos, Fernambuck, Tamaraca, Paraiba, Rio 
Grande, Saiara, Maragnon, and Para. Its chief 


Cities are, Meranhar, Tamaracai, and Olinda; + 


and the great River Zoyal. | 

. Guiana is bounded Eaft with the 4tlantick ; 

Weſt with Mount-Peru ; North with the Flood 

Orenoque ; and South with rhe Amazones. The. 
Air here is indifferently good : near the Sea it 

is plain and level,up in the Countrey Mountai- 

nous ; here the Trees keep their leaves all the 

year, with their fruic always ripe, and grow- 

ing. The Inhabitants are under no ſettled 

Government : they puniſh only Murder, Theft, 

and Adultery ; their Wives are their Slaves; 
and they may have as many asthey pleaſe; they 
are-without Religion or Notion of a Deity. It 
doth contain theſe Provinces : vis. Rio de las 

Amazones, Wiapoce, Orenoque, and the Iſles 
of Guiana. Its Comodities are Sugar,and Citton: 
m it are plenty of Beaſt, Fiſh, and Fowles; they 


are Swarthy in CompleCtion, and great 1dla-. 


ters; as for Cities it hathnone, of note. | 
= Parid 
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$. 2. Paria is bounded on the Eaft with Guians: 
' Weſt with the Bay of Yenezuels;, North with 
the Atlantick Ocean; and South with Terra I» 
cognita : and contains theſe Provinces: Viz, 


America, 


irs Iſles. All which are nor very fruittfull ; it 
well ſtored with Pearls; the People paint their 
Teeth and Bodies with Colour : The Women 
are trained up to ride, run, leap and fiwim: 
and alſo to Till the Land. In it are theſe moſt 
noted Cities : Viz. St. Fago, St. Michael de Ne- 
k wery,and Mahanao. 

As for the Deſcriptions of the American Iſt 
I muſt beg the favour to omit: I ſhall there- 
fore only name them having beea ſo very large 
already; and they are theſe : Viz. Los. Ladre 
nes, Fernandes, the Caribes; as Granada, S. Vis 


Guadalupe, Antego, S. Chriſtopher, Nieves, Santts 
Crux, and ſome leſſer Ifles belonging to them: 
As alſo Portorico, Monico Hiſpaniula, Cuba and 
Famaica. Thus I have finiſhed the Deſcription 
of the known Earth. 

Now the Names of the Seas are theſe : Viz, 
the Ocean Sea, Narrow Sea, Mediterranean St, 
MAlare Major, Mare Pacificum, Mare Coſpium, 
the Eaſt-Indian Sea, Perſian Sea, Red Sea, and 
Mare-del-Zuz,, which are all the Principal Seas. 

Thus. through the Bleſſing of God I have 
given you a brief, tho? true Deſcription of all 
the known Earth and Seas, and have thus f- 
niſhed my Geographical Deſcriptions of the Divi 

ſion of the Earthly Globe. 


0b 


1Fo Gearophicel Deſi 


Cumana, Venezuela, S. Margarita, Cutagana, and | 


cent, Barbados, Matinino, Dominica, Deſrada; © 
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The Author on the Difficulties in the Collei- 
on of his MIKPOKOEMO'SE, or [tle 
Deſcription of the great World. 


0b thou Urania ! Thou that haſt now brought 
Our Ship co Harbour ſound, and richly fraught. 
Tho Folus bis bluſtring Gales did ſend, | 
And foaming Billows high, the Skies did rend: 
Tho' Bluſt ring ſtorms, and Thunder loud did roar, 
And darkneſs Grim, oppreſt our Souls all 'ore; 


Y $1 that we could not wiew the Stars, nor Sky, 


Nor Sun, nor Moon, nay Earth,could not eſpy. 
It by thy Art, ſuch ſafety we did find, 
Safely to paſs both raging Seas, and Wind. 
{nd at the * a Harboar, ſafe did gain: 
Rejecting 7 ; We quite _ off our pain. 
When Seas are calm, 'and Winds more ſerene be, 
Then we again will put our Ship to Sea; 
That when refreſht we farther may deſcry, 
And ſearch into this Noble Treaſury, 


A3Za Oth, 
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Of Geographical Propoſitions. 
PROP. I. 


How to find the Diſtance of any two Cities 0 
Places, which differ onely in Latitude. 


N this Propoſition there are two > Varietis 

which are theſe. 

I. If both the Places lie under one and the 

fame Meridian, and on one and the ſame fids 
the Equino&ial, either on the North or Souh 
ſide thereof ; then ſubſtratt the leſſer Latitak 
from the greater, and convert their difference 
into Miles ( by allowing 60 Miles for a Depre ) 
ſo have you the diſtance of the two Places 
propounded. 
- 2, Butif the two Places lie under one and 
the ſame Meridian, but the one on the South 
ſide of the Equino&ial, and the other on the 
North ſide, then add both their Latirudes toge 
ther their Sum i istheir Diſtance. 


4 2 B a \s 


To find the Diſtance of any two Places which difer 
only in Longitude. 


There are alſo in this Propoſition. two Ve 
ricties. 
1. The two Places may both lie under the 


Exiotiel, and ſo have no Latitude: and if 6, 


ſubſtrai 


and convert the remainder into Miles; ſo have 
you the diſtance of any two Places ſo poſuited. 
© 2: burif the rwo Places differ only in Longi- 
tude, and lieth not under the £qino&#12), . but 
under ſome other Intermediate Parallel of Lati- 
tude, berween the Equinet#ial,.and one of the 
Poles: Then to find their diſtance, this is the 
Analogy or Proportion, 

As Radizs or S, 90?, 

To SC. of the Latitude : 

So i5S of 3 X. of Longitude, 


. ToS. of i their dif ance, which being doubled, 


and converted into Miles, giveth the required 
diſtance. 


PROP. Il 


To find the Diſtance of any 10 Places, which dif- 
fer both in yard} and in Longitude. 


In this Propoſition three Varieties do preſent 
themſelves to our View. 

1. One of the Places may lie under the Equi- 
notal and have no Latitude, and the other 
under ſome Parallel of Latitude between the 
Equino#1al and one of the Poles. In ſuch caſe 
obſerve this Analogy or Proportion. 

As Radius or S. of 90?, | 

To SC. of their X. of _— : 

So #5 SC. of their Latituae, 

To SC, of their Diſtance required. 


N 4 
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ſubſtratt the leſſer Longirude out of the greater> 
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y Z* 2. But if both the Places propoſed ſhall bg 
'_ * without the Equino#4al, but on the one ſid; 
either both towards the North, or both towards 
the South, 'then their Diſtance may be found, 
by this Analogy or Proportion. © + 
* - Ai Radiusor S. 90? od, 
To SC. of their X. of Longitude: 
So is TC. of the greater Latitude, | 
' TotheT. of a fourth Arch, which ſubſtratted 
from the Complement of the leſſer Latitude, thi 
remainder muſt be the ffth Arch ; Then fay, ' 
* As SC. of the fourth Arch, lt ts aA 
To SC. of the fifth Arch : * 
So is S. of the greater Latitudes, 
To SC. of the Diſt ance of the two propoſed Place, 


3. The two Places: propounded may be (6 
ſituated,that one of them may lie on the North, 
and the other on the South ſide the 'Equino@ial : 
the Diſtance of Places ſo ſituated may be obtaj: 
hed, by this Analogy or Proportion- 

' As Radius or $. 90? © tes 

To SC. of X. of Longitude: 

So is 'TC. of the greater Latitude, 

To T. of fourth Arch, which being ſubſtrac- 
ted out of the Summ of the other Latirude, and 
the Radius or 90* Deg. the remainder is a 

fifth Arch ; Then ay, : | 
* As SC. of the fourth Arch, 

To SC.'of the fifth Arch: ' 

So is S. of the Latitude firſt taken, 

To SC. of the Diſtance required. © 
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Theſe are all the Varieties of the Poſitions of 


Places on the Terreſtrial Globe : For if the Di- 


ſtance of any two Places be required, they 


muſt fall under one or other of th 
Varieties, and may be obtained by one or other 
of the Proportions, mentioned in the threeafore- 
going Propoſitions. | 
Alfb if you know the Latitude and Longitude 
of any two fixed Stars, or their Right Aſcenſion 
and Declination, then by theſe Rules their 
Diſtance may be found,” which is of good uſe 
to Aſtronomy, It may alſo. be applyed to 
Circular Sailing ; of a other ways the moſt 
perfect; which is of in its due Place. 
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Of NAVIGATION. [ 
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al 

( 

AVIGATION $9» called frm . 

| Navis a Ship, is an Art Mathematical, bi 

; which ſheweth how by the ſhortej# good a 
Way, by the apteſt Dire&10n, and m the ſhortef L 
Time, to condutt a Ship from any one place unto / 
any other place aſſigned : it hath been highly eſteem- 1 
ed by the Ancients; it is the Glory, Beauty, Bull- a 


awark, Wall and Wealth of Britain, and the 
Bridge that joyns it to the Univerſe. Navigation 
is commonly deoided into three ſorts of Sailing : vil, 
Plain ſailing, Mercator's ſailing, and Circular 
ſailing : Of all which three Parts T ſhall treat in 
their Order. | 


SECT. 
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SECG-E-:L $. I. 


Of Plain ſailing, or | ſailing by the Plain 
© Chart”: © 


Da Sailing, or failing by the Plain Chart, 
is the moſt plaineſt way, and the Founda- 
tion of all the Reſt-:. and although the Ground 
and Projection of the Plain Chart is erroneous, 
yet ſeeing it is more facile to the Learner, and 
may ſerve indifferently near the Equino&1al, 
becauſe there the Degrees of Longitude, as well - 
as the Degrees of. Latitude, are Equal : Each 
Degree being divided into 60 Minutes, or 
Milles, though they are ſomewhat more than 
Engliſh Miles, Each Minute or Mile containing 
about 6000 Feet. 


FAROF. The Do- 
Orme of 
| : R:ghtli- 
The Rumb, and Diſtance ſailed thereon being gi- nedTrian- 
' wen, to find the Difference of Latitude, and the les, both 


ol Right,and 
Departure from the SIGs. Oblique- 


Angled, 
Admit a Ship fails N. W. by N. 3752 'or atiied 56 
Miles, or 124 Leagues, I demand her Difference Propoſiti- 


of Latitude and departure from the Meridiaw? 9 f 
| | Plain Sat- 


ling. 
In _ 


44 
i 
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$. 7. In the Triangle ABC, the Hypothenuſe AC 
Fig. 44- repreſenteth the diſtance failed, or Rumb-line, 
| BC the departure from the Meridian, and AB 
the difference of Latitude, 


x. To find which fay, 

As Radius or S. 9o?, 

To Log. diſtance failed 372. 

So 5s Sc. V. A of the Courſe 56* 15/, 

To Log.. cr. AB 309g Minutes, which being 
divided by 60/ youÞ 5*. 9. 18/7 for the Dife- 


rence of Latitude. 


Fig. 44- : 2. To find the Departure from the Meridian 
ay, | 

* Radius or S. 9o?, 

To Log. Rumb-line AC 37Y/. 

So 85S. of V. of the Courſe A 33* 45”, 

To Log. cr. BC 206 5 Minutes, the departure 
from the Meridian, which divided by 60 giveth 
3*- 26/. 36” for the ditference of Longicude. 

It Note that by this Propoſition you may 
keep an Account how much-you have failed 
either Eaſt or Weſt, North or South. | 


PROP. IL 


By the Rumb and Difference of Latitude given, 


To find the Diſtance, and the Departure from the 
Meridian, 


Admit a Ship fail N. W. by W. untill her 

Fig. 44- difference of Latitude be DT des I de- 

mand her diſtance failed, and her departure 
from the Meridian ? 

5 6 BY 


x. To find the diſtance, ſay, 
As Sc. of V. of the Courſe A 56* 15”, 


To Log. cr. ABthe X. of Lat. 3098 Minutes. 


So is the Radius or S. 90®, 
To Log. AC 372/ the diſtance ſailed. 


2. For the Departure, ſay, 
As Sc. of A V.of the Courſe 55 15/, 
To Log. cr. AB. X of Lat. 309,33 Minutes, 
So is. of V. of the Courſe A 33* 45/, 

To Log. cr. AB 206,3 Minutes, the Departure 
required. | | 

i# By the help of this Propoſition,when your 
Latitude by Obſervation doth 'not agree with 
_ dead reckoning, ( kept by the former 

ropoſition. ) Then according to this ' Rule, 

you may make your way faild agree with 
your Ob/erved Latitude, and fo correct your Ac 
count or dead Reckoning, 


PROP. I. 


By knowing the Diſtance of the Meridians of two 
Places, and their Difference of Latitude, to find 
the Rumb, and Dishance. 


Admit A, to repreſent the Lizard, AB the 
Parallel thereof, C. St. Mary's {/lands, being one 
of the Azores, and CB the Meridian thereof. 

In the Triang/e ABC, thereis given the ſide 
AB 816 Minutes, the Diſtance. of the Lizard, 
from the Meridian of St. Marys, and the ſide 
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Pig. 44 


CB their difference of Latitude 768 Minutes, I Fig. 45+ 


demand the Rums: i. e. the Angle at C, and 
the Diſtance of the L:zard from St.. Marys ? 
| 1. For 


Fig. 45. 


Fig. 46. 


i1g0 Of. Ngvigation. 

I. For the Rumbor Angle at C, ſay, 

As Log. cr.:CB 769%, - 

To Radius-or S. 90?. 

So is Log. cr. AB 81&, 

To T. of the Rumb, or Angle at C 46* 4, 
and is from the Lizard unto St. Marys to the 
fourth Rumb of the Meridian, and 1* 44” more, 
Viz. S.W. and 1* 44. Weſterly, or from St. 
Marys, to the Lizard, N. FE. and 1* 44 Eaſterly: 
and thus it ſhall be by the Plain Chart. 


2. For their Diſtance AC,fay, 

As S. Rumb.or V. atC. 46* 44/, 

To Log, cr. AB 816” Minutes. 

So is Radius or S. 90?, | 

To Log. Hypoth. AC 11207 £ which is the Di- 
ſtance of the Lizard, unto St. Marys Iand, and 
ſuch ſhould be the diſtance by the Plain Chart, 


PROP. IV, 


Admit two Ships to ſet ſail from one Port, one 
Ship fails W. S. W. 4Y, the other W. by N. þo 
far untill ſhe finds the firſt Ship to bear from ber 
S. E. by E. I demand the ſecond Ships diſtance 
from the Port, and their Diſtance aſunder ? 


In the Triangle ADE, let A repreſent the 
Port, AD the W. S. W. courſe, and AE the 
Courſe W. by North. 


xr. To find theſecond Shipsdiſtance from the 
Port, ſay, 

ArS. of V. at E. 22” 207, 

To Log. cr. AD 49 Minutes. 


KY 


I. 
liled, 

As 
I: 

So 4 


he 
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So is S. of V. at D 123* 45/, | 2 6.: x. 

To Log. cr. AE 86,5 Minutes, which is the p;g. 6, 
diſtance required. 


2. To find the two Ships their diſtance Aſuns 
der,fay, ; 

As S. of V. at E 22* 3O/, 

To Log. er. AD 4o Minutes. 

So 4s S, of V. at A 33* 45, 

To Log. cr. DE 58,3 Minutes, which is the. 
Diſtance required. ; 


PROP. V. 


Two Ships ſets ſail from two Ports, which lie N. 
and South of each other, the one ſails from the 
Northermoſt Port 72.3%, and then meets the 
other Ship,which came from the Southermoſt Port, 
0 a N. W. Courſe, and had ſailed fromthence 
56.8 1 demand the Rumb on which the firfF 
ſhip made her way, and alſo the Diſtance be- 


tween the two Ports? 


In the Triangle ADE, let A be the Souther- 
moſt Port, AD the Courſe and way of the 
cond Ship N W. 56,33/, let E be the Norther- 
moſt Port, ED the Courſe and Way of the 
other Ship 52,33, and D the Place where they 
both meet. 


1. To find the Rumb on which the firſt Ship 
lled,fay, 

As Log. cr. DE 52.33 Minutes, 
 ToS.of V.atA 45? oo". 
So is Log. cr. DA, 56,33 Minutes, 


Fig. 4. 
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ToS.ofV.atE 3 ZN 45', which ws the 
7 


- Courſe of the firſt Ship to be S: W. by South. 


« To find the Diſtance between the two 


*%. 47- Ports Aand E, ſay, 


As S. of V. atA 45" 00”, 

To Log. cr. DE 72.33 Minixes. 

Sois "of at D Tor” IS”, 

' To Log. cr. EA 100, which is the ood 
Diſtance. 


PROP. VL 
Admit a Hay. coming off the Main Ocean and I bad 
Jghr of of a Promontory or Cape, by which it is my 
fire to ſail, I find it to bear from me S.S. F, 
= diſtant by Eſtimation 33 or Miles: Bit 
keeping [till on my Courſe $. untill the Evening, 
having ſailed 36” or Miles, I would then know 


bow the Cape bears, and its diſtance from the 
Ship ? 


In the Triangle ADE, admit that at A, I dv 
obſerve the Cape D, to bear from me S.S.E. 
;/, and having fail'd from A, to E 36 South; 
FLA re to know its Diſtance, and bearing. In 


Fig. _ 48. the Triangle; there is therefore given, AD 3; 


AE 36/, and the Angle atA 22? 30”. 


1. To find the Angle at E, ſay, 

As Z. cr.. AE, and AD69/ ; 

To X.cr*. AD, and AEoy. 

Sois T. FVV unknown Dand E 98? 45/, 

To the T. of 12 20”; Which: taken from Ti 
45”, leaves the Angle atE 66* 25”; ſo that the 
Eape 


wo 


red 


&@. 
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CapeD then bears from me E.N. E. and 01? o5”. g, x, 
Northerly. 0: 7 

'2. To find theDiſtance of the Cape ED from 
he Ship;ſfay,'' - Yo HEE 2 
As S.V.atE 66? 25/, 

To Log. cr. AD 37. 

So is S.V.at A 22? 207, Ts - - 

To Log. cr. ED 13,5 Miles diſtant, fo that the 
Cape is then diſtant from the Ship 1 3:5 Miles. 


PROP. VIL 


Two Ports both Iying in one Latitude, diſtant 64 

. or Miles, the Weſftermoſt of thoſe Ports lieth op- 
poſite to an Iſland, more Northerly diſtant theres 

| from 47/'or' Miles, which Tſland is alſo diſtant 

from the Eaſtermoſt Port, 24 or Miles, I des 

* wand the Cotrſe- from the Weſtermoſ# Port to 
that Iſland ? Lt) 


- In the Triangle ADE, let Abe the Weftermoſt 
Port, and E, the Eaftermoſt . Port, diſtant Aſun-. 
der 64; and let D be the 1/and,: diſtantfrom 
A 47”, and from E 34/: Then is the Angleart. 
A required, which is the Ccur/e or Rumb, from £2. 49. 
the Weſtermoſt. Port, unto the 1/and : To find 
which, ſay, 

As Log.cr. AE 64”, | 

To Log. 2. cr*. AD, and ED 81”. 

. So 1s Log. X. cr. AD, and ED 17/7, 

To Log. of a certain line AO 16,35, 
Which added ta AF. 64, is 80,83, q 
The i whereof is AB, 40135 
'Then again fay, 
Az Log. cr. AD 47”, 
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To Radius or S._ 90? 

So is Log. AB 4033, 

To Sc.V. at A, 58* 51/,thatis N.E. by E: 2* 
36” Eaſterly, which is the Courſe from the 
Weſtermoſt Port A, unto the Ifand D. 


PET 
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Of failing by the true Sea Chart, commonly 
called MERCATORS Chart. 


HE true Sea Chart, commonly called 
MERCATORS'S Chart ®, performs the 


ſame Concluſions as the 


* But 1s indeed the In- Plain Chart, and almoſt 
vention of our yan as ſpeedily, bur far more 
Countryman Mr. Edw. exactly : Becauſe all Pla- 


Wright, although this 
Stranger hath almoſt got 


ces may be laid down 


the Name and. Praiſe hereon, with the fame 


Fhereof. 


truth as on the Globe it 
ſelf: both ro their Lati 


tudes, Longitudes, Bearing and Diftance from 


Each other. 


And here it will be neceſſary to have a Table 
of Meridional Ports, which I have extracted out 
of Mr. Wright's Tables, to every tenth Minute 
of Latitude ; accounting it in fingle Miles, or 
Minures of the Equin:zal, and have hereunto 
annexed theſaid Table. 
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| A Table of Meridional Miles 


The Minutes of each Degree. 


y IO 


20 | 30 | 46 


ETY 


JO 
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O 
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50 
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17 
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16051114 
1672/11 
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180871 


136 5{ 
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A Table of Meridional Miles. | 


; O 


2 The Minutes 


Ls Coma. Ac 


IO 


of each Degree | 


30 


ga | 50 


I 
S 
a, 
Je 
O 
— 
mn 
> 
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The Meridional - Miles. 


30 188811899151 1911 
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3968 3985 
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"1 92.3 1934 [19.46 0461; 1 
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(24421745 5} 
251912532 
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| A Table of Meridional Mi'es. 


| 1eT Jo- Bag 2 


60 
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Ie Minies of each Degree. | _ 

SS Of; CS a 

O | IO | *20 IO O £ 
| p) 4 Jo TP 

o_ , —— > — - 

' The Merildional Miles. {5 

4527] . 4547] 4567 4588} > 4£03 4625, 2c 
4543] 4670| 4691: 471i[: 4735, 4751, 2: 
4775 796, 4318] 4839. .4861., . 4883] 22 
—_ 4927, 4949 4972] 4994 5017| '22 
. JIA $062] _5085| _ Joris] _ 5132 5155} 25 
5179] 5203] 5226 EF: þ 5275 5299/24 
5324] 5343] 5373} 5399] 5423 - 5449 '23] 
3474 5599 5529] 5552 5678 5704 . 26 
. 5631] 5658] 5885] 5712] 5739 - 5767 27] 
5795] 559237 _ 6021 5875 Z 5908 5937| 28 
5966] 59964 6125] 6535} :6985,+ 61151. 30 
6146! 6177] 6203) 6239, .6271 6373; 31 
6335] 6368] 6401] 6431] 6463 650tl 33) 
6535] 65709] 6605] 6640] 6675 6718] 35 
6747] 6783] 6820} 68537 6395 6933 ry 
6972) Jolo| 7050| 709, 7130 7179] 40) 
7210! 7255] 7255 5533, 7331 74:4 43 
7469 7513] 7559] 7605! 7651: 7698; 416 
7746, 7795] 7%44| 7894| 7944 7996| 527 
_ Pos. 8100] 8154] 82r9!. £254 B320f 55 
- B435 8495 555 $616] 8578] 60 

$242 8806] 8872] 8539] yoor] 9gu77] 68 
9143] 9221} 9295] 9371] 9439] 9523] 77 
9669, 9692] $778] 9565] 9954] 10546," 8 
rorgr! 10238 10333 12441} 10347 1065 35] 105 
10779) 10387 11097 11133 155 163 11393 123 
11539; 11626; 11835] 11999] 12168] 12344] 155 
125210! 12718] 12927] 13450] 125$8] 13614 235} 
13920: 14221] 14559| 14914] 15321{ 15783] 385 
16318] 16950 17726) 18729] 29132 he. | 


e 
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The ſe of the Table is demonſtrated by 
$.2: the ſeveral Examples following, after 
| this Manner. x 


PROP. I. 


To find by the Table, what Meridional parts ar 
contained in auy Difference of Latitude. 


In this Propoſition three Varieties preſent 
themſelves untg our View. | 


1. When one Place is under the Equino#tal, 
the other having North, or South Latitude, his 
Meridional parts correſponding, is to be efteem- 
ed for the Meridional Difference of Latitude. 


2. When both Places are towards one of the 
Poles, then the Meridional parts of the leſſer, 
taken from the Meridional parts of the greater 
Latitude, the remainder is the Meridional dif: 
ference required. ” RE. 


3. When one Place hath North, and the < 
ther Sourh Latitude, their correſponding Me- 


nal difference of Latitude fought : thus havi 
faund them oyr they may thus be applyed. 


PROP. 


ridional parts added together gives the Meridio- 


By 


ere 
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PROP. II. 


By — the Latitudes, and the difference of 
Longitude of any two Places, to find the Rumb, ._ . 
and Diſt ance. Y 


Admit there be a Port in the Latitude of 50? 
oo North, .and another in the Latitude of 13* 
12/ North, and their Diference of Longitude is 
52* 57” Weſt, I demand the Rumb and Di- 
ſtance? | 

In the Triangle A bc, let Ab repreſent the 
proper ditference of Latitude, bc the Departure, 


Ac the diſtance ſailed , A the Angle of the Fiz. 50. 


Courſe, c the Complement of the Cour/e. 

In the Triangle ABC, AB is the Meridional 
difference of Latitude, BC the Difference of Lon- 
gitude, A the- Angle of the Rumb, Crhe Compl. 
of the Angle of the Rumb : Theſe things being 
underſtood - the work evidently appears to be 
the ſame as in Rightangled Plain Triangles. 

There is then required firſt the Difference of 
Latitude, and this falls under the ſecond Va- 
riety. 


One Port lieth in the Lat, 5c? oof N. 3475 
The other licth, in I;. 12 N. 0799 


| 9——— —— 


The Merid. diff. of Latit. 2676) 


WM. Parts 


1. To find the Rumi or Cour/e ſay, 
As Merid. X. Lat. 2676, 
To Radius or S. $00. 


O 4 
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Sol + X. of Longitude 3177 , 
T. of the Rumb' 49, 53/,' the oy" there, 
PE... isS. W.3W, &c. 


6. 8. 


Fig. 50.* 
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+. To find the A 
Lat. 50* od 
| _ Lat...13 12 | 


Proper. diff. of oe 


_ 


. As SE. cu 40? 07”, 


7 proper X. of Lat. 220Y. 


Sos Radius or S. 90®, 
To the Diſt ance 3426 Minutes as required. 


PROP. IIL 


'By knowing the Latitudes, and diſtance of two 


Places, to find rhe Rumb, and Difference of 1.01- 


gitude. 


1. To find the Rumb or Courſe ſay, 
\ As the Diſtance ſailed, 

To Radius or S. go?. 

So is the XN. of Latitude, 

To SC.of the Rumb required. 


2. To find the Difference of Longitude ſay, 
As Radius or S. 90?, 

Tothe K. o Lad; in Merid, Parts. 

Sous T. of the Rumb, 


go the X. of Longitude required. 


F* | 48 whichis 220Y, 


res 


'0 


Of. Navigation. 


P.R-O P. -:IV. 


By knowing the Latitudes, and Rumb of 190 Pla- 


ces, to find their Diſtance, and Deferened of 


| Longitude. 


1, 'To find the: DiFance (2 y;" 
As Sc of the Rumb, 

To the X. of Latitude. | 

So is Radius or S. 9o?, 

To the Diſtanerequired. 


2, To find the Difference of Longitude ſay, 
As Radius or S. g0?, - 

To the X.of Latitude in M. Parts. 

8041s T. ofthe Rumb, 

To the X. of Longirude required. 


PROP. V. 


By knowins the Rumb, Difference of Longitude, 


and one Latutude, to find the other Latitude, 
and the Diſtance, 


- E- find the other Laritude fay, 
T. of the Rumb, 

— the X. of Longitude in parts. 

So is Radius or S. 9o?, 

To the Merid.X. of Latitude required. 


2. To find the Diſtance lay, 
As SC. of the Rumb, 
Tothe X.of Latitude. 

So 1s Radius or 5, 90?, 
To the required Diſtance. 


6d. 2. 


6. 3. 
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PROP. VI 


| Þy knowing the Diſtance, one Latitude, and Run, 
fo find the other Latitude, 


Longitude. 


x. To find the Difference of Latitude fay, 
As Radius or S. go?, 

To the Diſtance. 

So 3s SC. of the Rumb, 

To the X. of Latitude required. 


2. Tofind the Difference of Lonzitade ſay 
As Radius or S. go?, __ 
To the Merid. X. of Latitude. 

So is T. of the Rumb, 

To the X. of the Longitude required. 


— 


@&0S TI. I. 


Of Circular Sailing, or Sailing by the Arch 
of a Great Circle. 


T 


HIS is of all other the moſt exat way of 


failing, and above all other moſt perfet, 


ſhewing the neareſt way, and diſtance between 
any two Places: and although it is hardly poſ- 
ſible to keep cloſe unto the Arch of a great Cir- 
cle, yet it is of great advantage to keep conve- 
niently near it, eſpecially in an Eaſt or Hef 


Y 


Courſe: 


and Difference of 


H 


Of Navigation. 203 


Courſe : Ta the former Propoſitions of failing, 


we uſed Meridians, Parallels and Rumbs, as the. 


Sides of every Triangle, yes by the Plain 
or Mercator's Chart : but in Circular ſailing the 
Rumbs are not uſed ſo, becauſe they are Heliſ- 
pherical-lines, and not Circles ; nor the Parallels, 
becauſe they are not great Circles : Whereas the 
fides comprehending every Spherical Triangle 
are Arches of great Circles : Therefore here we 
uſe Arches of the Meridians, of the Equinottial, 
and of other great Circles deſcribed, or ſo ima- 
gined to be deſcribed, from one Place unto ano- 
ther, on the Spherical Superficies of the Earth 
and Seg. 

| Therefore here ariſeth two things obſerva- 
ble : and, 


r. If the two places lie under the Equine#4al, 
then is their Poſition Eff and We, and their 
diſtance is their Difference of Longitude, core 


yerted into Miles : or, 


2. If the two Places propoſed be in one and 
the ſame Meridian, then is their Poſirion North 
and South, and their . Diſtance is their Difference 
of Latitude converted into Miles. 

And thus far doth Circular ſailing agree with 
the former; their difference will evidently ap- 
pear by theſe following Propoſitions. 


PROP. 


$. 3- 
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ab PROP. I 
Two Places, the one under the EquinoGial; the othy 
' in any Latitude'given ; alſo their difference of | 3 
' Longitude given, to find. SVs 


. T. Their Diſt ance in the Arch of. = great Circle, To 
- .*2; The direct Poſition of the firft place from the So 


cond Ti 


Ts 5 And of rhe ſecond Place from the firſt. 


Here we call- the Argles which the 4rd 
makes with. the Meridians of the places pro. | T9 
pounded, the Angles of the Dire Poſitions of md 


thoſe places one tron the other : -becauſe the th 
Arch of a great Circle drawn between two || © #: 
Places is the neareſt diſtance ; and the moſt di 

rett-way of the one, to the other Place. Now 
I ſhall not here demonſtrate it by Schemes, as[ S 
have done in the other two Settions, bur ſhall Plat 
only Iay down the proportions, whereby ther- |} * 3 


quired parts may be found ; and fo leave the in- 


$enious Seamen to practice it with Schemes at c - 
his leature : and, oh 

1. To find the neareſt diſtance from Place to 7 
place, in the. Arch of a Grear Circle : Say ac- 
cording to the 10 Caſe of Reitengled Spherical n 
Triangles, | , 4 


As the Radius, 
To Sc. of X. of Longitude. | 
So 7s SC. of X. of Latitude; | F C 
To Sc. of the Diſtance in the Arch required. : 


2. For the Dire& Poſition, ſay by the 11 Ce/e - 
thus, <7 
As the Radius, 4 


To S. of X. of Latitude, So 


x > 


© is Tc. of X. of Longitude, | $.- 3. 
To Tc. of V. of 'Poſition required. | 


- 2. For the Dire Poſition of the ſecond Place 
from the firſt, fay by the 11 Caſe thus, 
\ As the Radin', 

To S. of the X of Longitude. 

So is Tc.of X. of Latirude,.'* * 

To Tc. of V. of Poſition required. 


EAOP,..10 9s 
Two Flaces propoſed, the one Tying under the' Equi- 


nottial, the other in any 1 atitude given; with 

their diſtance in a great Circle of the ſame Places 
. being alſo known, to find. | ee 4 

I. Their Differcnce of Lingitude. 

2. The dirett Foſition from the firſt to the ſecond 
Place, | 
i-3. And from the ſecond ti the firſt Place. 


1. For their Difference of Lengitude, fay by 
Caſe 12, 

As Sc. of the Latitude, 

To Radius. 

So is Sc. of their Diſtance inthe Arch, 
Fo, Sc. of their. Difference of .Lengitude requi- 
Ted. 


2. Now to find the Dire# Pefirion from the 
firſt place to the ſecond, ſay by the 13 Caſe ; and 
thirdly, for the Direct Pe/ition from the ſecond 
place tothe firſt, ſay by the 14 Caſe of Rettan-. 


gulars. 
PROP. 


v. 4- 
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PROP. III. 


Two Places lying in one Latitude given, their dif 


ference of Longitude being alſo known, to find, 


1. The neareſt diſtance of thiſe two Places. 
2. The dire Poſition of one Place from the other. 


The Reſolution of this Propoſition depends on 
the 9 Caſe of Oblique Spherical Triangles : by ſuy- 
poſing the Oblique Triangle, tobe transfigured or 
converted into two Rettangulars, by a ſuppoſed 
Perpendicular : and then, 


x. To find the neareſt diſtance in the Arc; 
fay by the 8 Caſe of Retfangulars. 

As the Radius, - 

To Sc. of the Latitude. 

$0 is S. of half X. of Longitude, 

To S. of half the required diſtance, which 
doubled giveth the diſtance of the two places 
in the Arches, as ſought. 


2. For the Dire# Poſition, ſay by the 9 Caſe; 
As the Radius, 
To S. of the Latitude. 
So 45 T.of half X. of Longitude, 
To Te. of Y, of Poſition required. 
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PROP. TV. 


Two Places lying both in one Latitude groey, ayd 
the neareſt diſtance being alſo known, to find. 


1. Their Difference of Longitude. 
2. The direct Poſition of the one Place from the 
other. * 


The Reſolution of this Propoſition falls un- 
der the 11 Caſe of Oblique Spherical Triangles : 
for here you have the three ſides of the Triangle 
piven, viz. the Arch of Diſtance, and the-other 
rwoſides ( are both equal ) being the Comple- 
mers of the places Latitude: and here ſeeing 
the two ſides are equal, therefore the two Angles 
of Poſition are alſo equal : now there is required 
the three Angles, 


1. To find their Difference of Longitude, add 
the double of the Complement of Latitude to the 
Arch of Diſtance ; then from half this Sum, de- 
dudt the Arch of Diſtance, and then proceed in 
all points as.you ſee in Caſe the 11:4. So ſhall 
their Difference of Longitude be obtained. 


2. To find their dire# Poſition : firſt, 

Firſt to the double Complement of Latitude add 
the 4reb of Diſt ance, then from half that agra- 
gate, dedutt the. Complement of Latitude, and 
then work as before, ſo ſhall the diree# Poſition 
be attained, 


PROP. 


v.. J-\ 
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Two Places propoſed lying in one Latitude, and th 
__— of thoſe Places in their Parallel given, 


fo find. 


1. Their Difference of Lanpiands,. | 
2. Their diſtance inthe Arch of a great Cirale, 
E The direct Poſiti 711078 of rhe one frown the orber 


. Now you muſt underſtand; thatas the Semi. 
Fans of a Parallel, is in Proportion to the 
Semidiamiter of .the Equine&ial: 46, is any num- 
ber of Mzles in: that Parallel; to the Minutes 
Longitude anſwering to tho: Afiles © fo. that if 
ws ſuppoſe the Sem;diameter of the Equinetiah 

whe Radius, then the: Semidjamterer of.any FP 
rallel is the Sine of that Parallel/;. diftance. from; 
the Fole, that is the Sc. of the Latitude of that 
Pira:lel : Therefore, ' 
-'z.. To find the Diff of Logue ys. 

, 44s SC. of the Latitude, |; 

.: To the Radius, 

i' Sq is the Distance in that Parallel, 
To the Diff. of Longitude required. 


2. Now the Difference of Latitude being eb 
thined, the neareſt diſtance may. be found, as'in 
rhe chird propoſition aforegoing : 3. ſo likewiſe 
_ the _—_ f $I allo. 


»d th 


TIVEN, 


rele, 
ther, 


Semi- 
) the 
Num- 
tex.gf 
at if 
ul, 
' Par 
from 
that 
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PROP. VL 

By knowing the neareſt Diſtance of two Flaces, 
their Difference of Longitude, and one of their 
Latitudes, to find the Diref Poſition thereof from 
the other. 


This Propoſition falls under the firſt Caſe of 


- Oblique Spherical Triangles, and is thus reſolved: 


therefore, : 

AsS. of the Diſtance of the two Places; 

To S. of their X. of Longitude. | 7 

So is SC: of the Latitude of the one Place gj- 
ven, 

To S. of the Diret# Poſition from the other as 
was ſo required. 


PROP. VIL 


By knowing the Latitudes of two places, and like- 
wiſe their Difference of Longitude; to find, 


t. The diſtance inthe Arch. | | 
2. The dire& Poſition from the firſt to the ſecond 
ace, : 
3. The direft Poſition from the ſecond to the firſt 
place. : 
4. The Latitudes and Longitudes by which the 
Arch paſſeth. 
+. The Courſe and Diſtance from Placeto Place 
through thoſe Latitudes and-Longitudes according 
to Mercator. 


I ſhall here make uſe of M. Norwood's example * 
ofa Voyage from the Summer-Iflavds, unto the 
P Lizard : 


y 3 


Fig. 51 


Fip. St. 


Fig. FI, 
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Lizard : now becauſe the work is various I 


have therefore illuftrated-it with-a Scheme, and 
ſhall be as briefand facile as poſlible. Therefore, 


In the Triangle ADE, let A be the Summer- 


Iſlands, whoſe Latitudeis 32* 25/, AD the Com- 
plement thereof 575? 35”, let E repreſent the 
Lizard whoſe Latitude is 50* oo, and ED the 
Complement thereof 40? oo”, and let their Dif- 
ference of Longitude, namely the Angle ADE be 
70? oo/,now D repreſenteth the North-Pole, and 
AE an Arch of a great Circle paſling by theſe 
two Places : now ſeethe operation. 

- I. By having the Complements of the 
Latitudes of the twoPlaces, wiz. AD 57” 35, 
and ED 40? oo/, and their Difference of Longi- 
tude,namely the Angle EDA 70? 00” : you may 
find the neareſt diſtance EA to be 53? 24 ; by 
Caſe the 9.4 5. chap.F. | 
2. Then having found the neareſtdiſtancein 
the Arch EA to be 53* 24/,(or 3204 Miles)the 
Angle of Poſition from the Summer Iflands to 
the Lizard, namely the Angle DAE, may be 
found by Caſe the 1. $ 5. chap. 5.tobe 48* 49, 
thatis N.E.and 03* 48 Eaſterly. 

3- And alſo by theſame Caſe, may the Dire# 
Poſition from the Lizard, tothe Summer-Iſland:, 
namely the Angle AED befound to be 81” 10”, 
that is W.by N. and 2* 254 Welterly. 

4. In order to the finding the Latitudes 
and Longitudes by which the Arch paſſeth, firſt 
let fall the Perpendicular DB, ſo is the Oblique 
Triangle ADE converted into two Kettangulars, 
viz. ABD, and DBE : ſecondly, by Cafe the 
8. $ 4. chap. 5. you may find the length of the 

Perpen* 


Perpendiculas DB to be 39* 26”, whoſe Comple- 
ment is 50? 34/, which is the greateſt Laritude 
by which the Sed ADB © | 
paſſeth, ſo the greateſt Ob- | BDc 48* 31 
liquity of the EquinoG#1al BDf 38 31 
from that Ci#cle is 50* 34”. |BDg 28 31 
— Thirdly; by Caſe the BDh 18 31 
9.64 chap. 5. you mult |BDj os 31 
find the wertical ' Angles, 2 
vis. ADB, and BDEF, which. will appear,the 
Angle ADB to be 58? 31, and EDB to be 11? 
29/ : now theſe things being obtained, the Larz- 
tudes by which the 4rch paſſeth at every tenth 
degree of Longitude from A, may be found by 
reſolving the ſeveral Right-Angled Triangles, wiz. 
BDc, BDf, &«c. ſubftracting 10* from . ADB 
5$8* 31/; there remains BDc 48? 31”, and fo for 
the reſt as in the Table. Now by knowing 
theſe Angles laſt found, and the Perpendicular 
BD before found to be 39? 26/, you may by 
Caſe the 3.- < 4. chap. 5. find the Latitades of 
theſeveral points A.'c. f. g. h.1.B.and E. to be 
as in the ſubſequent Table. 

5. Thus having 
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$. 3: 


Fig. 31: 


found the Latitudes Latitude. | Longitude. | Fig, $I: 
and Longitudes ofthe A. 32* 25 | 00 00 

Arch, and the other |c. 38 51 | 10 00 

required partsafore-. |f. 43 34 | 20 ofe) 
mentioned, we now [g. 46 54 | $0 @fe) 

come to ſhew how - ſh. 49 04 | 40 OO 

the Courſe, and the {i. 59 I5 |50 eſe) 

Diſtance from place |B. 50 34 | 60 00 

to place according JE. 50 00 [90  oo| 


to Mercator may be 
ford. So to find, firſt the Courſeand Diſtance 
P x Ac: 


h. 3 


, Frg. $I. 
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Ac. now there' is given the Latitude of A 44 


25/, and of c 38* 51', and their Difference of 


Longitudeis 10% 007, now the Proper Differenie 
of Latitude is 6* 26, or 386”, and Meridional 
Difference of Latitude is 475”. Now knowing 
theſe things by propoſition 2. 9 2. chap. 8. yon 
may find rhe Courſe from A to c, tobeN.E, 
51* 39; and the Diſtance Ac to be 622/, and 
ſothoſe Rules proſecuted will ſhew the courk 
and diſtance from c to ff; from ftog; fromg 
to h, ec. So of the reſt, which for brevity ſake 
I ſhall omit, and leave the Ingenious Seaman 
to Calculare at his Pleaſure. | 

I might hereunto annex many .more propoſi- 
tions of Circular Sailing, but becauſe of the 
ſmallneſs of this Treatiſe, and that thoſe Pro- 
Poſitions already handled, being by the Inge- 
nious Seaman well underſtood, will be ſufficient 
to enable him to perform any other Concluſion 
Wn Circular Sailing whatſoever, I therefore here 
omit, and haſten forwards unto the other parts 
of this Mathematical Treaſury. 
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| 4 Table of Angles, which every Rumb maketh 
with the . Meridian. 
Theſe on this fide Angles of In- 


Theſe on this fide the 
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the W. incline to-[clination mwith|E. incline to the N. 
| wards the N. end|the Meridian. [end of the Meridian. 
of the Meridian| | 
Rumbs. North Rumbs. * 

N. by W. © [11 I5/]N. by E. 

N. N. W. [22 30[N. N. E. 

N. W. by N[33 45 [N. E. by N. 
North Wett 45 oo [North Eaſt 

N. W. by W.|$6 15|N. E.by E. 

W. N.W. [67 30jE. N.E. 

W. by N. [75 45 [E. by N. 

Weſt g9 o0|Eaſr 7 
W. by S. 175 45 |E. by S. 

W.S. W. |67 20|E.S.E. 

S. W. by W.|5's 51S. E. by E 
South Weſt [45 00 Pourh _ Eaſt © | 
S. W. by S. [3 +|S. E. by S. 

= W - = S. S. E. 

S. and by wr T& |>. and by FE. 
Rumbs | South Rumbs 

Theſe on this ED Theſe 0n this [ide 
ſide the W. in- he E. incline to- 
cline unto the wards the S. end 

$. end of the of the Meridian. 
Meridian, 


Note that if- you account in quarter oft 
Points, add for one quarter 2* 48”, for one 
half 5* 37”, for three quarters 8* 26/, ( not 
| regarding the Seconds 1n Navigation. ) 


| — 


P 


3 
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CHAP. IX. 


Of SURVEYING. 


| "II 
* Which : 

wg "T hath been a cuſtom among Modern Au. 

ment, and thors, that have treated on this Subyet, 

=o a that before they entred on the Wark 

te = Pak it ſelf, to give the Deſcription of the In- 


he rewo {truments, uſed in; and chiefly appertaining to 
apteſt In- the Art of Surveying : viz. the Circumferenty, 

ruments the Theodolite, the Plain-Table, and the Semi- 
for Surv9- (;-cle : concerning the deſcriptions of which In- 
7214.3. e, ſtruments I ſhall not here treat, bur refer you 
the Plain unto thoſe Authors that have largely and an: 
Table for ply deſcribed them. I ſhall in this place onely 
ſmall En- demonſtrate the Uſe of the Semicircle in taking 
cloſure, the Plots of Encloſures, Champain-Plains, Woods 


and the _ - 
Semicircle and Mountains divers ways ?; and alſo in ta- 


for Cham- king of Acceſſible, and Inacceſſible Heights and Di- 


pain ſtances; and alfolI ſhall ſhew the uſe of a little 
Plains, Inſtrument called a Protra&or, in the delinea- 
won ting on Paper the Plot of a Field, &c, which 
Mon. Inſtrument being ſo commonly known, and fo 
tains, generally uſed makes me omit the deſcription 


thereof as ſuperfluous, | As 


Eee d Gs 64% a, A Kd oO 1 
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: As for your Chain, T'would have you, have 
it made of good round #4 © to contain in 
length four Poles, or Perch, to be divided into 
an hundred equal pafts called Links. 

And here before we enter on the Work it 
flf, it will be.neceſſary to underſtand how by 
the Protrattor to lay down an Angle of any 
quantity of degrees propourided, orto find the 
guantity of an Awgk given. "© | —_ 


"WA 4 


{SECT 


Of the uſe of the Protrattor. 


FROUEA EL 


By the Protrattor, to Protratt an Angle of any 
quantity of aegrees propounded. © 


A N Angle may be laid down eaſily accord- 


ing to the directions of Prop. 5. $. 1. Ch. 4. Fig. 53: 


but becauſe this is more uſefull in Surveying, 
Know that if it be required to protract an Angle 
of 5a: deg. having drawn the line AB at plea- 
ſure, place the Centre of your Protra#or on ©, 
and moving it by your Protrating Pinn, untill 
the Meridional line thereof be diretly on the 
line A B, then make a Mark by the diviſion'of 
5o* on the /imb of the Protrattor as at D, and 

T4: draw 


- 


6. I. 


TS 
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$. .3 draw the lingCD, fo ſhall the Angle DCB, bo 
an Angle of 5o degrees. | __ 


PROP. IL 
By the Protrafias giwen,to meaſure an Angle given, 


-:,. Thisis performed by the line of Chords alfo, 
according to prop. 6. $. 1. chap. 4. and by the 
Protrator is found thus : Suppoſe DCB werean 
Angle whoſe Quantity were deſired, to find 

Fig. 52. which, firſt the Center of the Protra&or applyed 
unto the Angular point C, and its Meridional 
line lying juſtly with CB ; you ſhall perceive 
the Point D, to touch the /;-:b of the Circle 
at 5o deg. Therefore I conclude the Meaſure 

of the Angle DCB, to be 50 degrees. | 
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#5 G& 1 I 


Df the Manifold Uſe of the Semicircle, in taking 
the Plots of ſmall Encloſures, Plains, Woods, 
or Mountams divers Ways. 


PROF: L 


WHow to take the Plot of a Field, by the Semicircle 

Mat one Station taken in any part thereof, from 
' whence all the Angles may be ſeen , and meaſu- 
ring from the Station unto every Angle thereof. 


QUppoſe ABCDEF were a Field, and 'tis re- 
quired to take the Plot thereof: Having 
Wolaced marks at all che Angles thereof, and 
made choice of your Station, which let beK ; 

War which, place your Inſtrument, and curn- gg. 54. 
ing it about untill the Needle hang over the © 
Meridian Line of the Chart, there ſcrew it faſt : 
Then diretting yaur ſight to A, you'l find/the 

WDeegrec out by the Index to be 40? 15” : Then 

W-mcaſtring KA with your Chain it appears to be 

Ws Chains and 29 Links, which note down in 

your F:e/d-book : and fo do by all the reft untill 
ou have found all the Angles and Diſtances 
From your Station K, to each reſpective Angle, 
which finiſhed your work will ſtand thus. 


Angles. 


WEE TOO IO 


DP. IL 


the 
How to delineate on Paper any Obſervation tak on 
” according to the Dottrine of the Iaſt Propoſition. 2 
Upon your Paper draw a Line to repreſent tio 
the Meridian line as M, H, then Placing the A 
Center of -your Protratfor on the point K, lay- wi 


ing the Meridian line of the Protrattor on the ' 
Meridian line M, _ H, then ſecing the Angle 
at A was 40* 15”, make a Mark againſt 40* 15/ 

Fig. 5 3. of the Protrattor, asat A, and fo do with allthe 

other Angles,as you find them in your Table: 
Then remove your Protrattor, and draw the 
Lines KA, KB, &c. This done lay down on 
each line his reſpective Meaſure, as it appear- 
ethin the Table. ' Laftly draw the Lines AB, 
BC, &c. So have you on the Paper the exa& 
Figure of the Field. 


PROP, 


Then with your Chain meaſure from your Sta- 
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P.RQP. IL 


How by the. Semicircle to take the Plot of a Field 
at one Station in any Angle t bereof, from whence 
you may view all the other Angles, by meaſuring 

| from the Stationary-Angle,_ unto all the other 
Angles. | 


Admit A, B,C,D,E,F,G, to be a Field, 
whoſe Plot is required : Place your Semacircle 
at-G, and- turning it about untill the Need/e 
hang over the Meridian line of the Chart, and 
there {crew it faſt : Then direQt your ſights ta 
the ſeveral Angles, UIZ. B, C,D, ec. in order 
one after the other, and ſo ſhall eace reſpettive Fig. 54- 
Angle be. found, - as in the ſubſequent Table : 


tionary-Angle G, to all the other reſpeQtive 
Angles, which done you have finiſhed, and the 
work ſtandeth thus. | 


——_ 


Angles, 


= 


Fig. 
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PROP. IV. 


How to delineate any Obſervation taken according 
to the Dofrine of the laſt Propoſition, 


Upon your Paper draw a ſtreight line as M, 
N, then take a point therein as G, to repreſent 
the Srationary-Angle, to which point apply the 
Center of your Protrator, (in all reſpetts as is 


Pig. 54 before taught ) then according-to the Notes in 


the Table, prick off all the Angles, viz. B,C,e&c, 
according to their due quantity, then draw all 
the lines, viz. GB, GC, GD, &c. and on them 
place their reſpeCtive meaſure ( as appeareth 
in your Notes) laſtly draw the lines AB, BC, 
CD, &c. So is there on the Paper the exaQt 
Figure of the Field , as was required. 


tu PROP. V. 


How by the Semicircle to take the Plot of a Field 
at two Stations, by meaſuring from each Station 
30 the viſible Angles : the Field being ſo Irregu- 
lar Ce? 0 one Place thereof, all the Angles 


can be [een. = 


Admit A,B, C, D, E, F, G, H,I, K, to be 
the Figure of a Field, whoſe Plot is required : 
having made choice of your two Stations, wis. 
(2, and P, and placed Marks in all the Angles : 
Then place your Semicircle at Q, and there 


55.fix it with the Neele hanging over the Meri- 


dian of the Chart, repreſented by R, Q, X, and 
direct your ſights unto all the vi/ible Angles, viz. 


A 


A,B, C, D, E,andF, and note down the 
Quanticy of each Angle in your Field-hook : 
Then meaſure with your Chain from your 
Station Q, to the Angles A, B,C, D, E, and 
F,and their length ſo found, note down in your 
Field-book alſo. 

Thisdone Jireft your ſight unto yourſecond 
Station P, and note down 1n your Fijeld-book the 
degree of Declination, of your ſecond-tation P, 
from the Xeridiar. Then meaſure the S:ationary 
Diitance PQ with your Chan, and note itdown 
in your Fzeld-book alſo. 

Then remove the Inſtrument unto P, your 
ſecond-ſtation, and there fix it with the Needle 
hanging ovet-the Meridian Ihe of the Chart re- 
preſented by TPB, then dire& your ſights to 
the ſeveral wiſfible Angles at this ſecond Station, 
viz, F,G, H, I, and K, in order one after ano- 
cher, and note down the Quantity of each An- 
gle in your Field-book : Then with your Chain 
meaſure from your Station P, to theſe ſeveral 
Angles G, H,I,and K, (in all reſpects as at the 
firſt ſtation Q. ) and their length ſo found note 
downin your Feld-book likewiſe : So have you 
finiſhed your Obſervation, and your work ſtan- 
deth thus. 
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v9. 2 


Pig. 55. 


o 


Fig. 55 


Fr 
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$. 2: | 
The Obſervation taken at the firſt $ ratios Q: 
Angles D: ſor 
| KT G..F; 5 
| Fol oo; G1 65 
Þg. 53. - | 80] oo : - 
5 T40| 12 | 12 | 00 
- 220] 07 | IT | 10 
- | 270] of | 12 | 66 
[33d 00] 6 | 09 | 


—_ 


The Declination of . | 
ae <ht” , the Station P hs 
—_ R QX, is 30% 00”, and t 5 4.9 | the 

nce QP is 9 Chains, tad Soonbiany 


The Obſervation taken at the ſecond Station P, ; 


ade. 
a = 


angles D Ir C [t 
6 227] 1x | 00 05 
yy 297} 00 | 12 | o& 
I 347] 16 | 9| 90 
+ 60| 09 6 | 00 
go] 00 | 6 26 | 


Fig. 55. 


& Note that the 
: 4 ne manner of takin 
ch — ain Field, at many Em 
jan oe Ang + with this Propoſition; for he 
ther : nating: for bs \onty ra perform the o- 
as ſuperfluous, came —_ I 
R P. 


How t 
to tl 


Up 
RQ? 
tor ON 
its M 
prick - 
Q * 
quant 
them 
your 
Statio 
ridian 
makin 
Peare 
08, 
Protr. 
the - 
prick 
and }. 
PF, 
draw 

you 
the 1 


he 
TY 


| 5 $* 5 Wh 45 


How to delineate any Obſervation taken according 
to the Doftrine of the laſt Propoſition. 


Upon your Paper draw the Meridiar-line 
RQX, then place the Center of your Protrac- 
tor on Q_, (repreſenting your firſt Station) and 


its Meridional-line lay equal to R QX, then 


prick off the Angles viſible at your firſt Station 


Q, viz. A,B, C, D, E, and F, Of their due 
quantity, then draw Q A, QB, &«. laying on 
them their correſponding meaſure, noted in 
your Field-book. Now, becauſe your ſecond 
Station P, doth decline 30? 007, from the Me- 
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0.24 


ridian RQX, prick off 30* oo, and draw PQ, rp, 55. 


making it 9 Chains as in your Field-book ap- 
—_ ſo doth ÞP repreſent your ſecond Stati- 
on, Then in all reſpects as before, place your 
Protraffor at P your ſecond Station, and draw 
the Meridian T P B parallel to R Q X, then 
prick- off the ſeveral Angles, viz. F, G, H, I, 
and K, Of their due quantity, and then draw 
PF, PH, PI, &«. of their due length.. Laſtly 


draw the lines AB, BC, CD, &c. and fo ſhall 


you have on your Paper the exact Figure of 
the Field as required. 
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6. 2. 
PROP. VII. 


Hoy by the Semicircle, to take the Plot of a Field 
at two Stations , which lieth remote from yau, 
when either by oppoſition of Enemies you may nt, 
br by ſome other Impediment you cannot come into 
the ſame. 


Admit the Figure A,B, C, D, E, F, to be a 
Field into which by no means you can poſſibly 
etirer, and yer of neceſlity the Plot thereof 
muſt be had, for the obtaining of which chuſe 
any wo Stations, it mattereth not whether near 
at hand or far off, ſo that all the Angles may 
be ſeen. Let your 70 Stations .be H and L, 
(the full length"of the Field if poſſible) then 

place your Inſtrument at H, and fixing it as is 
Fig. $56. afore ſhewed, direct your fights to the ſeveral 
| Angles of the Field,viz. A,B,C, &c.Þrderly one 
after another, obſerving their degrees as is afore 
taught, noting it down in your Fie/d-book : then 
take up your Inſtrument, leaving a mark in its 
room at H, And meaſure with your Chain from 
Hunto L, your ſecond Station,which note down 
in your Field:book; Then placing your In- 
- frument at L,. your ſecond Station, and as is be- 
\ fore taught, fixing it there,make the like Obſer- 
vation to the ſeveral Angles, viz. A,B,C,D, &c. 
as at the fir/# Station H, and note it down in 
our Field-book alſo, And having ſo done you 
Lo finſhed, and your Work ſtandeth thus. 


Obſerva- 


Obſerw 


$2014 


The 
firſt St 
cond + 
$tatio? 
Chains 


Obſer- 


" $1010 


Obſervations af the firſt Sta- | 


\ tion H, are 


The Angle from H the 
firſt Station , unto L the ſe- 
cond Station, is 180? oo/,the 
Stationary diſtance HL, is 60 


Chains, 


Obſervations at the ſecond Sta- 
' twn[, are 
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{ F-- 
I Anger D 3 | 


104,00 
88,07 
592,00 
45 00 
25 00 

/ 21 3O 


T11H)g.O0> 


2Angles| D |M 


= 


16ſ00 
399 
os 
7499} 


IO0900 


Clole[el-; 
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PROP. VIIL 


How to delineate any Obſervation taken according 
70 the Doctrine of the laſt Propoſition. 


Upon your Paperdraw a Line as HE, which 
make equal to 60 Chains, then placing the 
Center of your Protractor on H, your -=_ Sta- 

p] 


thn, prick off all the Angles A, B, 


ec. as 


you find them in your Field-book, and draw 
HA, HB, HC, &*c. at pleaſure: then remove 
your Protrattor unto your ſecond Station L, pla- - 
cing it as before, and prick off all the Angles 


A, B, 


225 
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Fig. $5. 


Fig. 56. 


Fig. 57. 
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A, B, C, D, &c. as you Gag them in your 
Field notes; and draw thelines LA, LB, LC, 


ec. at length untill. they interſeR the former 
lines, HA, HB, &c. in the Points A, B, C, &«. 
which Points of Interſe&ion are the Angles of the 
Field. Laſtly draw AB, BC, CD, &c. So ſhall 
you have on your Paper the Figure of your 
Field, required. 


PROP. IX 


How by the Semicircle, to take the Plit of a great 
Champain-Plain, Wood, or other overgrown 
Greund, by meaſuring round about the ſame, and 
making Obſervation at every Angle thereof. 


Admit A, B, C, D, be the figure of a Large 
overgrown Champain-Field ; whoſe Plot is requi- 
red. Firſt Place your Inſtrument at A, laying 
the * Index on the Diamerer ; and turn it abour, 
untill you elpy the Angle at D, and there fixir 
faſt : and direct your /7ghrs to B, and note the 
Degree cut by your Index, in your Field-book, 
( as afore is taught ) then remove your Inſtru- 
ment to B, and there make the like obſervation, 
and fo to C, and D, noting it down in your 
Field-book, as afore. Then with your Chain, 
meaſurethe Sides AB, BC, CD, and DA, whoſe 
length note down in your Field-book, and io 
you have finiſhed and your Work ſtandeth 
thus. 


Angles. 


s. 


ac. |D [| 


\ [DAB [106| 00 | 12 | 26 
ABC [117] 15 | 10 | oo 
BCD .| 71] 30 | 19 | 20 
CDA | 7il i5 


PROP. X. 


How to delineate any Obſervation taken according 
unto the Doctrine of the laſt Propoſition. 


Upon your Paper dtaw the line AB, at Plea- Fig. $5, 


ſure, and placing the Center of your Protra&or 
on the Point A; prick :off an Angle of 100?, 
and draw AD, ſetting on it, and alſo on AB, 
their correſponding meaſure, in your notes : 
Then on B, protract an ' Angle of 119 15/, 
draw BC of its due length: Then draw the 
line CD, ſo have you the exact figure of the 
Field, on your Paper. 


PROP. XL 


How to take the Plot of any Field, by the help of 
the Chain only. 


Admit the Figure A, B, C, D,E, to repreſernt 


a Field whoſe Plot is required. To obtain ths Fig, $3, 


which, firſt meaſure the ſides CD, CB, and BD; 
and note their . due length down im your Feld- 
Q. 2 book, 
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$. 2. - book, and then meaſure the Sides CA, and 
| and | the f 
Sides. Ch. Lin, then note | * Laſt 
down their Obſc 
CD 5 97 Length im f@ 
In the Trian- )CB 8 +28 your Feld. | and 
gle CBD BD 8 '25 book. Then |" | Mg 
_ meaſure the | | Jun 
CA 4 24 fſidesBEand | | © 
In the Trian- )CB 8 25 ED, forthe Bake 
Fig. 58. gle CAB YBA 6 55 ſidesBC and 
— - BD,werebe- 
BE 5 28 foreknown) 
1s the Trian- )}ED 5 25 which note 
gle BED YEBD & 25 down in 
———- your Feld Of i 


book. So is a 
your Field A, B, C, D, E, reduced into r 
three Triangles, viz. CBD, CAB, and BED, j 


the length of whoſe ſides are all known, thus 
you have finiſhed, and the works ſtands as 


you ſee. FH 


P R O P. XII. | Sem 


| | hoy 
How to delineate any Obſervation, taken according per, 
to the Doctrine of the laſt Propoſition. jope 
OV 

Upon your Paper, draw a ſtreight line, as | | in 


CD, make it 5 Chains, ,Z, take CB in your Sta; 
Compaſſes, and ſtrike an Obſcure Arch ; then take of t 
Fig. 58. BD, and with that extent in D, croſs the for- | | 
mer Arch in B, and draw BC, and BD. Then | | anc 
take in your Compaſſes BE, and on B, ſtrike 33 
an Ob/cure Arch, then take DE, and alfo croſs 
the 


c— 


| an Acre, 
' and a Rood 4o Perches; according to the Statute 
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the former Arch in E, and draw BE, ' and ED. 
Laſtly, take the line CA, and on C ſtrike an 
Obſcure Arch, then take AB, and on B, inter- 
ſt the former Arch in A, then draw CA, 
and AB, ſo have you on your Paper the exact 


-| figure of the Field A, B, C, D, E, as was rc: 
| quired, 


| — 


SECT It 


Of finding the Area or ſuperficial Content of 
any Field, lying in any Regular or Tr- 
regular Form : by reducing the Irregular 
Fields into Regular Forms. 


Aving already ſhewed how to take the 
Plot of any Field divers ways, by'the 


| Semicircle and Chain, and alſo by the Protrator 


how to delineate the Draught thereof on Pa- 
per, &c. I now come to ſhew how the Area or 
ſuperficial Content of a Field may be attained, z. e. 
how many Acres, Roods and Perches are there- 
in contained, 'To which end know ; That 4 
Statute Pole or Perch contains 165 Feet ; that 40 
of thoſe Perches in length, and 4.in breadth makes 
So that an Acre contains 160 Perches, 


33, of Edward the Firſt. 
Q 3 


Now 


$. 2. 


Fig. 55. 


6. 3. 


y 4 
LY 
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Now the Original of the Menſuration of 
Land, and all other Swperficies, depends on the 
Menſuration of certain Geometrical Figures ; ag 
a Triangle, Square, &c. which may be meaſured 
according to the direftions of $. 2. chap. 4 of 
Geometry : It would therefore here be ſuperfiu. 
ous to make a repetition of things already 
handled: I ſhall therefore omit it, and come 
to ſhew how any Field lying in any Irregular 
'Formi, may be meaſured by converting it intq 
Regular Figures ; for it ſeldom happeneth, 
Rd; but that the Plot of a 


,* Is a Quadrangle, Field, is either a Trape- 
whoſe-fides are not Baral- © 4 
woe reg a1; ot Bara?=  Zium *, of a many-ſided 


Euclides poſtular hans Irregular Figure : there 


Fabricawi' Trapezium , 
tanquam bu V0- 
cart : & "ſane nominis 
efus ratio 'Geometrica 


foreI ſhall firſt ſhew how 
to find the wom—_ of a 
Trapezium. Secondly, of 
any many ſided Irregular 


Hl : P. Rami 1/6. hy | 
PR — $6 n5-6p Figure ; and thirdly, 
$5 how to reduce any num- 
ber of Perches into Acves, &c. and on the con- 


trary any' number of Acres, into Roods and 


Perches. © 


PROP. 1 


How to find the Area or ſuperficial Content of a 
' Trapezium.' EE nr i | 


Trapeziums are Quadranples of ſundry forms: 
yet take this as a'general Rule, whereby their 
Content may be found. - Admit it be required 
to finfl the Area or ſuperficial Content of the Tra: 
ex; 'ABCD, to find which, firſt by drawing 
F cy te BB43. ea 3 5 areas VY 0 | 4 £ RE. the 


=_ as od ww > oo ty OY = 
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the Diagonal AD, you reduceth it into two Tri- 6. 2. 


angles, ABD, and AD©:: Then by prop. 3. 6. 


' of Chap. 4 let fall the two Perpendiculars on 


AD, from B, and C, Then by prop 3.4. 2. Ch, Fs 
find the ſuperficial Content of the two Trian- i. $9. 


angles ABD, and ADC, whichadded together, 


is the Content of the Trapezium ; by which 
Rule the Content of the Trapezium, A,B,C,D, 
is found to be 6430 Perches. 


PROP. II 
To find the Area or ſuperficial Content of a many- 
fided Irregular Figure. 


Admit A, B, C, D, E, F, G, to be an Irreg«- 
lar many-ſided Figure, repreſenting a Field whoſe 
Content is required : now inregard the Field is 
Irregular , therefore reduce it into Triangles, 


viz. ABC, ACG, EDG, DEG, and DFG, and Fig. 69. 


.then find the Content of all the ſaid Triang/es, 


by prop. 3. 9. 2. Chap. 4 and add their Con- 
tents together; ſo ſhal] thar Sum be the Con- 
tent of the ſaid Figure; and ſo do for any 
other. 


PROP. IL 


How to reduce any Number of Perches into Acres, 
and on the contrary, Acres into Perches. 


To find how many Acres are Contained in a- 
ny Number of Perches given, you muſt conſi- 
der that 160 Perches do make a Statute Acre, 
therefore if you divide the Number of Perches 


Q 4 pro- 


F- 3: 


-” 
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propounded, by 160, the' Quotient 'is the 
number of Acres contained therein; and if there 
be a remainder which exceed -40, then divide 
it -by 40, the Quotient ſhall be Rods, and the 
remainder Perches. | | 

\'But on the contrary, if it were required to 
find how many Perches are contained in a cer- 
tain Number of Acres propounded: - You muſt 
multiply the Number of Acres, by- 160+ the 
produtt ſhall be the Perches contained there- 
in, 2 Hp; | 


th It may be here expefted, that T ſhould ſhew 
how to reduce cuſtomary Meaſure to ſtatute Mea- 
ſure; and alſo that { ſhould treat of the Diviſion 
and Separation of Land. ' But becayſe Mr. Rath- 
borne, and of late Mr. Holwell, hath ſufficiently 
explained the ſame, by many warieties, I ſhall for 
brevity ſake omit it, and leave you to conſult 
thoſe Authors. | 
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CRCTE 


of the Uſe of the Semicircle in taking Al- $. & 
titudes, Diſtances, Gcc. | | 


PROP. IL 


How by the Semicircle to take an Acceſſible Alti- 


tude. x 


” A Doi AB, be the Height ofa Tower;which 


is required to be known. Firſt placing 
your Semicircle at D,(with the Arch downwards Fig. 61. 
and the two ſights fixed) 


place it Horizontal *and * Which to do is no 


. : more than thus; with 4 
ſcrew it faſt; Then move That auf Pins 


your Index, till through #,0.,..4 1; the Center » 
the ſights thereof, you 1 Semicircle, ſo that . 
eſpy the top of the Tower hath liberty to play,move 
at B, and obſerve what the Semicircle until the 
degree the lower part of arrmny _ againſt 
the Index cutteth and ot 34 poet pa 
that will be equal unto 
the Angle at D 50 deg. Then meaſure the di- 
ſtance DA, which let be 299 Feer. Now the 
heighth of the Tower AB, is found, according 
to prop. I. $. 2. Chap. 5. thus, 

AsSC.V.atA 50% oof, 

To Lo cr. DA 299 Feet, 

$o 15S. V.at A 50 oo, : 
To Log. AB 356,3 Feet the height of the Tower 
AB required. PROP. 


$. 4- 


Fig. 61. 


Fig. 61. 
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PROP. IL. 


How by the Semicircle to take an Tnacceſſible AI. 
titude, at two Stations. 


Let AB be a Tower whoſe height is required; 
having placed your Inſtrument at E, as before 


direct your ſights unto the Top of the Tower, | 


at B, and finding the Degree cut by the Index, 
to be 23* 43/, I fay it is the Quantity of the 
Angle at E: Now-by reaſon of Water, or ſuch 
like Impediment, you can approach no nearer 
the Baſe of the Tower, than D, Therefore 


:meaſure ED, which is found to be 512 Feet, 


then at D, make the like Obſervation, and the 
Angle at D, appeareth to be 50* oo”, whoſe 
Complement is the Angle DBA, 40? oo”, andthe 
Complement of the Angle E 23* 43', is the An- 
le EBA 68? 17”: Now if the Telker Angle at 

B. be taken out of the greater, the remainderis 
26* 17”, the Angle EBD : Now firſt to find the 
ſide BD, of the Trang/e EBD, ſay according to 
prop. 1. <. 3. chap. 5. thus. 

Ax S. of V. EBD, 26* 17”, 

To Log.cr. ED 512 Feer. 

Sa 15S. of V. atE 23* 43/, 

To Log.cr. BD 465 3 Feet required. 

Now to- find the Height of the Tower AB, 
fay according to prop. 2. kh chap. 5.thus. 

As Radius or S. 90?, 

To Lo cr. DB 465.3 Feet found. 

So is S, of V. BDA 50* oo), 


To Log. cr. BA 3564 Feer, which is the height 
of the Tower required. 


1 Note 


s. ww @4# a AM | mn 6h or oi 
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# Note that in taking any manner of 4/:;- 
;zude the height of your Infrument muſt be 
added unto the height found, and that will give 


you the True Altitude required. 


PROP. II. 
How by the Semicircle to take an Tnacceſſible Diſ- 


' tance at two Stations. 


Admit A, and B, be the two Stations, from 
either of which it is required to find the diſtance 
unto the Church at C; placing your Inſtrument 
at B, the Index lying on the Diameter, and di- 
rect your ſights unto the Church at C, faiten 
your Inſtrument, and turn your ſights about un- 
till you ſee through your ſights, your ſecond 


$. 4- 


Station at A, ſo will you find your Index tocut Fig. 62. 


30* oo, which is the Quantity of the Angle 
ABC. Then meaſure the diſtance AB, which 
is found to be 250 Yards, then with your In- 
ſtrument at A, make the like Obſervation as 
before, and you will find the Angle BAC to 
contain 50? oo”.' Now by the third Maxim of 
Plain Triangles $. 1. Chap. 5. you find alſo the 
Angle ACB, to be 100" oo” : now to find the 
diſtance AC, and BC, you may by their oppo- 
ſite proportion according to prop. I. <9. 3.chap. 5. 
find the diſtance of AC, thus. | 
' As S,of V. atC 100? oo, 

To Log. cr. AB 250 yards. 

So is Sf V B 30? oo”, 


To Log. cr. AC 127 yards. Which is the di- 
ſtance of the Church from A. 0s ke 


Now 
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9. 4. Now to find the diſtance BC, ſay, 
As 8. of V.at A 100? oo/, : 
To Log. cr. AB 250 yards. 
So S. w of V. at A 50? oof, | Ae” 
To Log. cr. BC 1944 yards, which is the di. 
ſtance of the Station B, from the Church at C. 


PROP. IV. 


How to find the Horizontal line of any Hill oy 
Mountain, by the Semicircle, 


Let Figure 63 be a Mountain, whoſe Horj- 
Zontal-line AB is required to be found : to find 
which,” place your Inſtrument at A, and ha- 
ving cauſed a Mark to be placed on the Top of 
the Meountainat QC; ( of the juſt height of your 
Inſtrument ) then move. your Index, untill 
through the ſights thereof you eſpy the Mark 
at C, ſo will you find the Quantity -of .the An- 
Pig. 63.gle CAD, to be 50? oo”, and by conſequence 
the Angle ACD to be 40? oo”, then meaſure 
up the Hill AC, which is 346 yards. Now ha. , 
ving obtained theſe ſeveral rhings, *tis required 
to find the length of AD part of AB ; to find 
which fay, 
As Radius or S. 9o?, 
To Log. cr. AC 346 Feet. 
So is SC. of V. at A 5o? oo), 
To Log. cr. AD 222.3 Feet. | 
Now ſeeing the Hill or Mountain deſcendeth 
on the other ſide, you muſt place your Inftru-. 
ment at C, and direct your ſights unto the - 
Bottom at B, and the Angle DCB wil) be found 
| 59? oo”, and the Angle CBD 40" oof. Then 
: meaſuring down the Mountain as CB, it __ 
ret 
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teth to be 415 Feet ; then have you the An- $6. 4. 
DCB, and CBD. 
--:'To find DB, part of AB, fay, 
* As Radiusor v. 9o?, 
*To Log.cr. CB 415 Feet: 
: '$0 35 S. of V. BOD 50? oo/, 
To Log. cr. DB, 318 Feet : Now AD 222: Fig. 63- 
Feeradded rhereunto produceth AB 540,4 Feer, 
which is the Horizontal line required of the 
Mountain ACBD. 
--1# Note that when you come to delineate a 
Field wherein are Hi//s, you muſt protratt the 
line AB, inſtead of the Hyporhenu/al Lines AC, 
and CB, and *rwill be neceſlary to diſtinguiſh 
thoſe kind of Fields, by ſhadowing them off 
with Hills and Dales. 


SSC I; VF. 


How to find whether Water may be conveyed 4. 5, 
from a Spring-Head unto any appointed 
Place. 


T HE Art of conveying of Water from a 
Spring-Head, unto any appointed Place, 
hath. a ſpecial reſpect unto meaſuring, and 
therefore I think it not amiſs to aſſert it in this 
place, and enroll, it under the Title of Sur- 


Veymg, 
In 


6. 5. 


A 
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of a Water-level, the Conſtruction and ma- 
king whereof is fufficiently known to thoſs 
who make Mathematical Inſtruments : Now if it 
were required to find whether Water may be 
conveyed in Pzpes, &c. to any Place aſſigned : 
to perform which obſerve theſe Rules. 

Firft at ſome 10, 20, 30; 40, 60, or 109 
yards diſtant from the Sprimg-bead in a rights 
line towards the Place unto which your Water 
is to be conveyed. Place your Water-level, be- 
ing prepared of two Station Staves with move- 
able YVanes on each of them, graduated allo af- 
ter the uſual Manner : Cauſe your firſt 4fi/- 
tant to ſet up one of them at 7 as Spring- Head, 
—_— unto the Horizon, and your ſecond 

[/ 


Water-level towards the Place to which the Wa- 
ter is to be conveyed, as your Water-level is 
diſtant from the Spring-head : Now the Stations 
ſtaves in this order erected, and your Warer- 
level placed preciſely Horizontal, go unto the 
end of the Leve/, and looking through the 
ſights, cauſe your firſt 4ſi/fant to move a Leaf of 
Paper, up or down your Station ftaff, untill 
chrough the ſights you eſpy the very edge there- 
of, and then by ſome known /7gn or ſound, inti- 
mate to your Aſſiſtant that the Paper is then in 
ts true poſition, then let the firſt 4{pftant note 
againſt what Number of Feet, Inches, and parts 
of an Inch the edge of the Paper reſterh; 
which he muſt note down in a Paper. Then 
your Water-level remaining immoveable, go co 
the other end thereof, and looking through the 
ſights towards your other Srarion-ſtaff, cauſe 
your 


In the performance of which we make uſo 


tant to ereft another, as far from your 


along the Staff, till you fee the very edge 
thereof through the ſights, and then cauſe him. 
by ſome known /ign or ſound, to take notice 
what number of Feet, &c. are cut by the ſaid 
Paper, which let him keep, as your firſt 4/;/- 
tant did. 

This done let your firſt 4/;fant bring his 


your ſecond of, to move a Leaf of Papet 


Station-ſtaff from the Spring-head, and cauſe 


your ſecond Aſſiſtant to take that Staff, and 
carry it forwards towards the Place, unto which 
the Water is to be conveyed ; ſome 30, 40, 60, 
or 100 yards, and there toerect it Perpendicular 
as before, letting your ſecond Afiſtant's ftaff 
ſtand immoveable, and your firft 4ſiftanr to 
ſtand by it: Then in the Adidway between 
your two Aſſiſtants, place your MWater-leval 
exactly Horizontal, and looking through the 


ſights thereof, cauſe your firſt 4/i/farr, and . 


after that your ſecond, to make their ſeveral 
obſervations in all reſpects as before. | 

In this manner you muſt go along from the 
Spring-head, to the place unto which you would 
have the Water conveyed, and if there be ne- 
ver ſo many ſeveral Stations, you muſt in all of 
them obſerve this manner of work precifely ; 
ſo that by comparing the notes of your two 
Aſſiſtants together, you may eafily know whe- 
ther the Warer may be conveyed from the 
Spring-bead, or not, by calling your two 4ſ/iſ- 
tants together, and cauſing them to give in their 
notes of obſervation ar each Station, which add 
together ſeverally : Then if the-Notes of the 
ſecond 4ſjiſtant, exceed the Notes of the firſt 


Aſſiſtant, take the leſſer our of the greater, and 
the 
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6. L 
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the remainder : will ſhew you how much the 
appointed” Place, to which the- Water is to bg 


conveyed, is lower than the Spring-head. 


| The firſt Aſiftant's | | Theſecond Aſftants 
Note. Note. 


[EN 


| — a 


Station. ſp eet.| Inch. *_ Station. "lb "i hee, 


| = 


3: T1 SIE Lt 3| 2.75 
g - [21 25.20 2 14 | of.25 
-Y = 6 | . oo 3 3|11 |]. 
Sum | 18] 10 | .75 Sum [21 } 2|.00 


— — 


By theſe two Tables vou may perceive that 
the Notes of the firſt 4ſiftanr colletted at his 
ſeveral Stations, being added together, amounts 
unto 18 Feet, to Inches, and ;& or 3 of an Inch: 
and the Notes of your ſecond A4{{/tant colletted 
at his ſeveral Stations, amounts unto 21 Feer, 
2 Inches : So that the number of the fr/# A4ſi- 
ftant's Obſervations , being taken from the /e- 
cond's, there will remain 2 Feer, 3 Inches, and 
,X or 4 of an Inch. And ſo much is the place 
unto which the Water is to be brought, lower 
than the Spring-Head, according to the ſleight 
Water-Level , and therefore the Water may 
eaſily be conveyed thither. And here obſerve 
theſe Notes: | 


(22> « I In 
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head, and the appointed Place, from Sration to 
Sration, you muſt obſerve this order, that yonr 
firſt 4;t2nt ar every Station muſt ſtand. berween 
the Spring-bead, and your Water-leves : other- 
wiſe great Errours will enſue. | 

+ 2. Thar if the Notes of your firſ# 4/iftant; 
exceed the Notes of the ſecond 4jitant, then 
tis impoſſible to bring the Water from that 
Spring-head unto the appointed place, but if their 
Notes are equal, it may be dont; if the diſtance 
be but ſhore. 

+ 3. That the moſt approved Authors con- 
cerning this particular do aver, that at every 
Mile's end there ought to be allowed 45 Inches 
more than the Strerghi-level, for the current of 
the Water. | Ea 

* 4. That if there be any Mountains lying 
in the way betwixt the Spring-head and the Place 
to which the Wzrer is to be conveyed, you muſt 
then cut a Trench by the ſide of the Mountain, 
in which you muſt lay your $9 equal with 
the freight Water-level, with the former allow- 
ance : and in caſe there be a Valley, you muſt 
then make a Trunk of ftrong wood, well un: 
ter-propped with #rong pieces of Timber, well 
Pirched, or Leaded, as is done in Uivers places 
between Ware and London. | 
5. That when the Spring will have too vio 
lent a Current, you muſt chen convey your #a- 

ter ro the place aſſigned, by a Crooked or Winding 

line, and you alto ought to lay the Pipes, the 
one up, and the other down, that thereby the 

Violence of the Current may be ſtopped. 


R | CHAP; 


. 


& 1, In your Paſſage between the Spring* 6. <: 
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CHAP. X. 
of MEASURING, 


Of Board, Glaſs, Tiling, Paving, Timber, 
Stone, aud Irregular Solids, ſuch as Geo- 
metry can give no Rule for the Meaſuring 
thereof, 


SEU TI. L 


Of the Meaſuring of Board, Glaſs, Paving, 
Tiling, &C. 


Have already in the fourth Chapter of this 
Book, and the ſecond Seftion thereof, ap- 
plyed Geometry to the finding out of the Su- 
perficial Content of all Regular Superficies. I have 
alſo in the ninth Chapter, and the third Section 
thereof, ſhewed how the Superficial Content of 
any Irregular Superficies may be found, by redu- 
cing 


yn www aSaoFrP 


N 
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cing-them into Reeular Forms : Which Thhave $. I, 


explained\ amply in that Section, I ſhall there- 
fore here beas plain and brief as is poſlible. 


ROE L 
To Meaſure a Piece of Board, Plank, Glaſs, &c. 


In Meaſuring of Board, Glaſs, . 6c. Carpen- 
ters and other Mechanicks meaſure by the Foot, 
12 Inches unto the Foot ; ſo that a Foot of Board, 
or Glaſs, contains 144. Square Inches. 

Now if a Piece of Board, Plank, or Glaſs, 
be required to be meaſured, ler it be either a 
Parallelogram, or Tapering Piece: firſt by. the 
Rules aforegoing find the Content thereof in 
Inches, and chat Product divide by 144, the 
Quotient is the Content of that Swperficies in 
Feet. 


FEUOP. IL 


To meaſure Tiling, Flooring, Roofing, and Parti- 


tioning-works. 


In Tiling, Flooring, Roofing, and Partitioning- 
work, Carpenters, and other HWorkmen, reckon 
by ths Square, which is 10 Feet every way ; 
ſo that a Square containeth 100 Feer: Exame 

le. 
; There is a Roof 14. Feer broad, what length 
thereof ſhall make a Square? Divide 100 by 
14, it yie!ds 53Feer. 


R z Now 
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9. 2. 


Now if you have any Number of Feet gj. 
ven, and the Number of Squares therein contai- 
ned are required, divide that Number by 100 
the product is Squares. 


7 


PROP. IL 


To meaſure Paving, Plaiftering, Wainſcotting, 
and Painting-work. 


In Paving, Plaiſtering, Wainſcotting, and 
Painting-work, Mechanicks reckon by the Yard 
Square, 10 each Yard is equal unto 9 Square 
Feet. 

By the Rules aforegoing find the Superficial 
Content of the Court, Alley, Fc. in Feet : which 

divide by 9, the Quotient is the Number of 
Yards in that work contained. 


CEST.-I1 


QF the Meaſuring of Timber, Stone, and 
trregular Solids, 


I N Superficial Meaſure a Superficial Frot con- 
tains 144 Square Inches ; bur in Solid Meaſure 
a Foot contains 1728 Cubick Inches, Now ha- 
ving already in the fourth Chapter of this 
Book, and the third SeCtion thereof, largely 


_ applyed Geometry unto, the Meaſuring of all 


regular 
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Regular Solids, T ſhall therefore in thisPlace be 
as brief as poſſible, only I ſhall be ſomewhat 
larger in the Menſuration of Irregular Solids, 
which is of ſpecial Moment in fundry parts of 
the Mathematical Pradtices, 


FROP. L 


How . to Meaſure any kind of Timber, or Stone, 
whether Three-ſquare, Four-ſquare, Many-ſquare, 
Round, or of any other faſhuen, provided it be 
freight and equal all along. | | 


To perform which firſt by the Rules afore- 
going in Chap, 4. 6. 2. get the Superficial Content 
at the End, and then ſay, | 

As 144, the Inches of the Superficial Content 
of the End of a Cubick Foot, 

To a Cubick Foot Containing 1000 parts ; 

So is the Superficial Content of the End of any 
piece of Timber, 

To the Solid Content of cne Foot length of the 
ld piece of Timber. 

According to which Mr. Phillips calculated 
the enſuing Table, which I have thought fie 
hereunto to annex. 


Caſe 2. Or the ſolid Content in Feet, &c. may 
be found otherwiſe thus. 


By the Rules aforegoing find the Content of 
the End of the piece of 7:mberin Inches, which 
Content multiply by the length of the faid 
piece of Timber, or Stone in Inches, and that 
Produff divide by 1728, it produceth the Sel:4 

K 2 Content 
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6. 2. Content of that Piece of Timber, or Stone, in 
| Feet, and parts of a Foot, | 
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a 
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F Table ſhewing the Solid "2 
of one Foot-length of any Piece of 
Timber, accordinz ts the Superfi- 
cial Content at the End thereof. 


> | £ 8 

10 007 200 1 398 
20 O14 300] 2 ob 
30 021 400]. 2. 97 

x 49 029. 5oo| 3 472 
5 $52 035] & 609] 4 167 
& 609 042] » 700] 4 B61 
79 0495 % 500, 5 $56 
£ Bo of6| . goo] 6 250 
2 9o 052 O 1000] 6 944 
S 109 06g! & 2000, 13 88 
2 200 139] .2 3000, 20 833 
4%, 300 208] % gooo|! 27 778 
& 400 278] 2 5o0oo| 34 722 
.|& $020 347] ,& 6000] 41 666 
E boo 417 e 7009 48 711 
700 455, © 5000] 55 555 
800- 556] 9gooo! bz Foo 
goo 625 10000 69 444 
1000 694 20000/1 38 $56 
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f, in PROP. IL. 


To meaſure Round Timber which is Hollow : or a- 
»y other Hollow Body. 


If Hollow Timber be to be meaſured, firſt 
meaſure the Stick as though it were not Hollow, 
then find the So/:diry of the Concavity, as though 
it were Maſſie Timber, then ſubſtract this laſt 
found Content, out of the whole Content be- 
fore found, the remainder is the Content of 
that Hollow Body. 


PROP. Il, 
To Meaſure Tapering Timber, or Stone. 


Thoſe Tapering Bodies are either Segments of 
Cones, or Pyramids : now the way to meaſure 
ſuch bodies, is demonſtrated in Prop. the 4. and 
F. $.- 3. Chap. 4 : But now:-to find the Content 
of theſe Segments do thus: meaſure the Solidiry 
of the whole Core, or Pyramid,and then find the 
Content of the Top part thereof cut off, ( as if 
it were a Cone, or Fyramid of it ſelf) and the 
Content thereof, deduct from the Content of 
the whole Cone, or Pyramid: fo ſhall the re- 
mainder be the Content of the Segment requi- 
red : which reduced into Feet gives the Solid 
Content of that Piece of Timber in Feet. Now 
to find the length of the Top part cut off, from the 
Cone, or Pyramid, ſay, 

'As the Difference of the breadth of the two Ends, 

To the length between them : 

R 4 So 
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So ts the breadth of the greater End, 
To the whole length of the Cone, or Pyramid. 


PROP. IV. 
How to find the Solid Content of any Solid Body, in 


© any ſtrange form, ſuch as Geometry can givt 20 


Rule for the meafuring thereof. 


Theſe ſtrange forms are either Branches in 
Metal, Crowns, Cups, Rowles, Pots, Screws, 
or Twiſted Ballifters," or 
* Whoſe Surface is any other Irregular Solid, 


bounded by a Line called bs. ob 
by Procius a Helicoides, that keep nor 1 k 


but it may alſd be called neſs one Quantity, bur 
a Helix, a Twiſt or are thicker in one place, 


FWreath, &c. than in another, ſo that 
| no man by Geometry, 1s 
poſſible to meaſure their Sol;diry. Een 
Now for the finding the Content of any ſuch 
like Irregular Body in Inches or Feet, do'thus: 
Cauſe to be made a HoMow Cube, or Parallelepipe- 
don, ſo that you may meaſure it with an Inch- 
Rule without Difficulty ,and fo to know the true 
Content of the whole, or any part thereof at 
pleaſure within the Concavity : Then take ſome 
other convenient Veſſel, and pur pure Spring- 
water therein ; then having filled the Veliel to 
a known Meaſure, make a Mark preciſely 
round the very edge of the Water, then rake 
the ſolid body and pur it therein, then take our 
as much of the Water (as by means of the 
body put therein) is ariſen above the Mark, 
patill che Water do juſtly touch at the Mark 
again : then put the Water taken forth into the 
6 = | . i 4 : "Ws bs ' Hollow 
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Hollow Cube, and find the ſolid Content thereof 
( being transformed into a Cubick Body ) in 
Fet, Inches, and parts of an Ich : Which Con- 
rent is the juſt ſolidity of rhe Body pur into the 
Water. (Archimedes by this Propoſition found the 
deceit of the Crown of Gold which Gels the 
Son of Hiero had vowed unto hisGods : now the 
Workmen had mixed Silver with the Gold, 
which Theft was diſco- - + + 

yered by the great skill 
of Archimedes) *. And 
herein you muſt be very 
curious not to ſpill any 2 
of the Water, or take out of the Veſſe), or 

into the Hollow Cube, any more than the juſt 
quantity ariſen above the Mark, for if you do 
it will produce infinite Errours, and thus may 
the Solidity of any Irregular Body be found. © 


* See Procl. lib.2. cap. 
& Viturvius lib. ay 
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CHAP. XL 


of GAUGING. 


L —— CCC— 


. neceſlary to. be noted, yet both controver- 


FT: GAUGING there are two things chiefly 
ted. Firft, that ſeeing all manner of Casks, 


made to hold L:igqor in, . are for the moſt part 


* the Trunk. of a: Sphereroid, cut off with two 
Circles, at Rightangles with the Baſe, and there- 
fore Irregular, Therefore they muſt, firſt be re- 
duced into a Regular Proportion. And the 
fecond thing neceſſary to be noted, is to find 
the true quantity of an Ale, or Wine-Gallon in 
Cubick-Inches or partsof a Foot, that thereby the 
Content of the Yeſſel or Cask in Gallons may be 
known. 


of 
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SP CT*L 
Of Gauging any Beer, Ale, or Wine-Cask, 
alſo. any manner of - Brewers Tuns. 


PROP. I. | 
To find the Solid Content in Inches of any Cask. . 


" Shall follow Mr. Ogh:hred's method; whichis, 
Take the Diameter of the Cask both at Head 
and Bung, by which find the Area's of their 
Circles, which - done, then take two thirds of 
the Area of -the '-Bung,, and one third of "the. 
Area at the Head, which added together, ſhall 
be the Mean Aren of the Cask ; which multi- 
plyed into'the length of the Vefſel, ic wiltſhew 
how many / /#1:d Inches are contained therein. 
Example”: Suppoſe the Diameter at the Head - 
of a Veſje! 'be' 18, and at the Burg 32, and . 
length is 40 Inches; 
Now I find the Aggregate of the two Circles | 
to-be 6209, and 989, Cabick Inches : which mul- 
riplyed by 40, the length, produceth 24839, 
;& Cebick Inches, for the whole Content of rhar 
Cask in Cubick Inches, 


6. r. 
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PROP. IL 


"To find the Content of a Veſſel in Wine, or Ale 


Gallons. 


The Wine Gallon is eſtabliſhed by the Con. 


ſent of Artiſts, in theſe and' other Nations, 
' *ro contain 231 Cubick 


* See Mr. Oughthred Inches *. Yet Dr. Wybard 


#n bis Book, of the Cir- fhrms it to be ſomewhat 
_ SP ee Mr Edg, lefs, to wit 225, at moſt : 
Gunter in bis Book of the The Ale Gallon containg 
Croſ3-ſtaff, part 21, chap. 282 Cubick Inches, aCcor- 
oe 4. ding to. the Eſtabliſh- 
| ment of” Exciſe. Here- 
in Artiſts differ. ſomewhat in their. Experi- 
ments. | 
Now having already ſhewed how to find the 
Content in Inches of. any Cask, I now come to 
ſhew how to find the Content in Gallons, of 
any Beer, Ale, or Wine Cask, which is thus : 
Divide the Number of Inches given by 2371, 
for Wine Meaſure, and 282, for Ale Meaſure. In 
the former Example I find the ſaid Cask to con- 
rain 107, 53 Wine Gallons, and 88, 8, &c. Gal- 
lens in Ale Meaſure. 


PAOP. IL. 


How to Gauge or Meaſure Brewers Tuns, &C. 


Thoſe Tuns are moſt commonly Sezments of 
Cones or Pyramid, whoſe Baſis is either a Square 
Parallelogram,Circle, or Oval ;to meaſure which, 
let 
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let their form bewhar it will you muſt do thus. 
By the former Rules of Meaſuring ſuch Seg- 
ments or Bodies, you muſt find their Solid Con- 
cent in Cubick Inches, ( as'in' prop. 3.9. 2. chap. 
10. ) which Content divide by 282 Inches, (the 
Inches in one Gallon) it ſheweth the Content in 
Gallons, and dividing the Gallons by 36, ( the 
number of Gallons in a Barrel ) it ſhews the 
Content in Barrels. | 
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Of Gauging. or-Mea iſaring, and the Moulding 
of Ships.\ + 1248, 


PRO P::: L 


To Gauge 4 Ship, thereby ro find how many Tuns 
Paw Yew 7 # : 


N the | Gawging or Meaſuring of Ships, 
Nauwpegers, or Ship-Wrights, obſerve theſe 

. three Particular Rales : Frf, that if you 
meaſure the Ship within, you ſhall find the 
Content, or the Barthes the Ship will hold or 
take in. Secondly, if the Ship be meaſured on 
the outhde, ro her lght mark as ſhe ſwims be- 
ing unladen, you ſhall have'the Content of the 
Ship. © Thirdly, butif you meaſure from 

the 1;ghr mark, to her full draught of Water be- 
ing » you ſhall have the true Burther 
of che Ship. Now 


6. 3, 
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| Now to find tlie Content ofthe :K3ng's Royal 


 . Ships : Meaſure the length: of -the Kee!, the 


breadth of the Adzd-ſhip Beam, and the depth of 
rhe Held : which three multiply into one ano- 


. ther, anddivide their Produth- dy: roo ; fo ſhall 


you.find how many Tuns her Burthen is. _ 
But for Merchant's Ships, which: give no al- 


_Iowance; for | Qrdnance, Maſts, Sails, Cables, 


Anchors, &c. which are all.a-Barthen, but no 
Tonnage, you mult divide the product by gg, 


fo ſhall their true Burther be found. 


E.AD:P. IL 
By knowing the: Meaſare of a Shipguf one Burthen, 
ro make another Ship, of the ſame Mould, which 
ſhall be double, or triple, or in any proportion, 
"either more dx le/s-than the.” ſaid, Ship. © 
Firſs you ſhall multiply the Kzel Cubically ; 
and in like manner every Beam; the Mid jiip 
Beams multiply them Cabically; and alſo the 
Reaking of the Ship, both at Stem, and Stem- 
Poxt, multiply them Cuabically.; > likewile the 


principal Timbers, that doth auld the Ship, 


multiply them Cubically ; and the depth of 
the Hold, mulkiply it Cubically'; and fo confſe- 
quently every: £lace, or Places, which doth 
lead any work, multiply them Cubzcally ; then 
if it be required to have a Ship as 'big again, 
or thrice as big. ; doable, or triple each reſpec- 
tive Cubical number ; then by- prop. 9.Y. 1. chap. 
x : Or by prop. 4. $. 2. chap. 2. find the Cube- 
roots hereunto belonging ; then according unto 
theſe reſpective Numbers, make your Kee!/, 
your Timbers, Beams, ec. which being done, 
you ſhall. make a Ship of the Mould and Pro- 


-portion deſired. CHAP. 
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CHAP. XII 


Of DIALLING. 


the Art of DIALLING, #«* an 


[A 325rgnidining, s ar 


Art Mathematical, which demonſftrateth 


t 
an 
may be known* , Now 
the Demonſtrative de- 
lineation of Dials, con- 
ſiſteth chiefly in the find- 
ing out the Hour-lines, 
and their true diſtance 
one from the other : 
which lines are great Cir- 
cles of a Sphere, which 
being projeted on a 
plain Superficies, become 
ftrezght-lines ; which 
lines do continually va- 
ry,according as the Planes 
on which they aredeſcri- 
bed, or projected, do lie 


ſituated in reſpect of the Horizon of the Place: 


m___ Diſtin&ion of Times , by the Sun, Moon 
Stars, whereby the Time of the Day, or Night, 


* Which doth appear 
to have been in uſe a- 
bove.this 2400 Tears, for 
King Achaz had a Dial : 
This Art requireth good 
thill in Geometry, and 
Aſtronomy : Now Crefibi- 
us that famous Philoſo- 
pher meaſured the Hoyrs 
and Times. by the orderly 
running of Water. Thee 
by Sand was the Hours 
meaſured. * After that by 
Trochilike withHWeights, 
and of late with Trochi- 
like with Springs. 


Now 
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Now a Dial may be made on any Plain Supe#i 
ficies, for all Plain Superficies are Poſited ciches | 0 
Perpendicular, Parallel, or Oblique, tuthe Horizon © Ne 
of x wagon in which the Plane is ſeated. ot 
In the delineation of all which. Dzals in this the 
Chapter deſcribed, ( which are the moſt Emi- lin 
nent, and uſefull Dials now uſed ) I have uſed in 
this Method : Firſt, I have ſhewed how to de. da 
lineate them by Geometrical Projetion, by Scale, vic 
and Compaſs only : and ſecondly 'how they may St 
be deſcribed by Arichmetical Calculation, of both W, 


whichTI have been very plain and large. ter 
| Y mM: 
— — uſ 
S E $ T; L 
Of the Delineation and Projetion of ſundry 
$. 1. moſt uſefull Dials.. - 

PROP. I. n 
How to draw the Hour-lines ot as EquinoGial | p 
Plain. $ 
N Equine#ial Plane, is ſuch which lieth g 
Parallel unto the Equino#:al, and is an li 
Horizontal Plane, under the Pole. This is the C 
firſt and plaineft kind of Dials, and is made y 
after this pjanuer: Firſt deſcribe the Circle < 
A, W,E,R, for your Planes, then Croſs it t 
Fig. 64. with the two Diameters EW, and XR. Then T 
divide the Semicircle E, W, R, into 12 equal 6 
parts in the points ©,©,©, &'c. Then from < 
the Cemzer Q, and through the ſaid points } 


draw 


Q, aſſume any 
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frat ireight lines, which ſhall -be the true 4, ki 


owr-lines belonging unto this EquinoG#iel Plane. 
wk becauſe theſe:Planes are capable of re- 
ctiving. all the. Howr-42nes from: Sun-ri/ing unto 
the Sin:/erring, in'Summer ;\ therefore the Hour- 
lines of 4, and 5, inthe Morning; and 9, and 8, 
in the Everivp ; tnuſt 'be delineated as you ſee 
danein the Figure: Theſe Hours may be ſub-di- 


vided into haif* Hours, and Luarters : . The Fig. C4 


Ste of this Dial, muſt be a ſtreight. Pir; or 
Wire ſet Perpendicular, to the Plain, oh the Cer- 
ter Q, and of any convenient length. This Dial 
may be made for any Latitude, and.is of good 
uſe far Seamen, and others. | 


PROP. I: 
How to draw the Heur-lines on p Polar Blane: 
A Polar Plane is one that lies Parellel nrito 
the Pole, and under the Equine#ial is an Hori 


zontal Dial: the way to make this Dial is thus. 
Firſt draw the.line AB, for the Horizontal line 


of the Plane ; and croſs it at the Middle at right 
engles, with the line 12, Q, 12, which is the 77. 


Meridian or Hour line of 14 ; Then upon the 
line 12, Q 12, either above or below the point 
it: as S, thenſetting one foor 
of your Compaſſes :in S, deſcribe the Semicircle 


CED, : which divide 'into 12 Equesl parts, in 


the points ©, ©, ©, &c. Thenlay a Rulerun- 
toS, andunto the ſeveral points:©, ©, ©, ec. 
and it will croſs. the line AB,in the points x, x, x; 
&c. Then through thoſe points draw ( by 
prop. 4. $. 1. chap. 4. ). Don lines all Paral/et 

| ufnta 


692 
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$ 1. unto 12Q 12, and fo is-your Dial finiſhed; & 
Then according unto the breadth of the Plane, y 

Fig. 65. © * you + may _ proportion 

* Thich may be ez- your Stile, * Whoſe height | T 


ther a Pin of the lengch muſt be equal to the di 
,of Q'S, placedonQ, and ſtance between the two 


| | ; q 
Suaagnigy ion Rags Hour-lines I2, and 9, or | 5 
piece of braſs or elſetrhat T2, and 3, and then will xy 

. of the breadth of 12, ro the ſhadow of the upper | po 
3, of 9. edge thereof ſhew the | 4s 

Hour of the day : The 1 


beight of the Srile, is alſo found thus. 

As the Tangent of the Hour-line 4/or 5, ( 

To the Diſtance thereof from the Meridian. - 

© is the Radins, \ 

- Tothe Height of the Stile. h 
n 

r 


Then for the other Hour-line, ſay, 

As the Radius, 

To the Height of the Stile. | 
So # the - of any other Hour-line, 

To the Diſt ance thereof from the Meridian Ime. 


PROP. III. 


Heow to draw the Hour-lines on a Meridian Plant, | 
which is an Eaſt, or Weſt Dial. 


A Meridian Plane ſtands upright diretly in | 
the Meridian, and hath two Faces, 'one to- {! 
wards the Eaſt, and the other towards the 
Weſt. | 

Now admit it be required to make a dirett 

Fig. 66. Eaſt Dial, in the Latitude of 51* 32 : let A,B, 
C, D, be a Dial-plane, on which you would de- 
ſcribe a Dire# Eaſt Dial, on the point " - 

cribe 
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fribe-an ob/care Arch HG, with the Radius of 
your . line of. Chords, then take 38" 28, the 
Complement of your Latitude, place it from G 
to L; then draw DL quite through the Plane ; 
Then toproportion your $:i/e unto your Plane, 
ſo that all the Hours may be placed thereon, 


from Sun-riſing to 11 - 4jpcb. Afſume rwo Fe: 66 


points in the line LD, asK, for 11; and I for 
the 6 4 Chck Hour lines ;. then draw 6, I 6, 
and 11, K 11, Perpenaiculur toLD. "This done, 
with the Radius of your /ine of Chords on L, 
ſtrike the Arch OP, 2nd from P, toO, place 
15* 00” ; and draw OK, to cut616, in M, fo 
ſhall TM be the heighc of the Srz/2 proportioned 
unto this Plane ; which may be a Plate of Braſc, 
whoſe breadth muſt be equal to the diſtance 
between the Hour-lines of 6, and 9, which 
muſt be placed Perpendicular to the Plane, of 
the line 6, I 6, whoſe ſhadow of the upper 
edge; ſhall ſhew the Hour of the day. Now 
to draw the Hour-lines, with the Radius of 
your /ine of Chords, on M ſtrike the Arch QN, 
which divide into 5 equal parts in the points 
@, ©, ®, &c. Then lay a Ruler from M un- 
to each of thoſe points, and it will cur the line 
IK in the points #, #, *, ec. through which 
points (by prop. 4. 9 I. ch«p. 4.) draw Parallels 
ro61T 6, as the lines 59, 88, ec. which ſhall 


be the true Hour-lines of an Eaſt Paze, from 6 Fig. 66, 


in the Morning, till if before Noor.” Then for 
the Hour-lines of 4, and 5,:you muſt prick oft 
5 as far from6, as 6 is from 7; and 4, as far 
as 6 is froms; and draw the Huur-limes 55, 
and 44, as before Thus's your D:a/complezr- 
ed, and in the forming of which, you have 

S 2 madg 
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$. 1. made both an Ea/?, and a Weſt Dial. ;*which is 
the ſame in all —_ only whereasrhe Arch 
HG, through which the Equmet#ial paſſed in 
the Eaſt Dial, was deſcribed cn the right hand pr, 
of the Plane, in the Weſt it muſt be drawn on 
the left hand, and the Hour-lmes 4, 5, 6, 7,9, 
 . 9, 10, and 11, in the Forezomm in the Eaft Dial, 
Fig. 67. muſt be 8, 7, 6, 5, 4, 3,2, and 1, in'the Weſt in 
| the Afternoon ; as in the Figure plainly appear- 
eth : Now you may find the diſtance of the 
Hour-lines from the Subſtile, by this Analogy or 
Proportion. 
As the Radius, 
To the Height of the Stile. 


So is the Tangent of any Hours diftance from 6, ſpot 
To the diſtance thereof from the Subſt ile. | wg 
PROP. IV. | Fi 
How to draw the Hour-lines on a dire South, and : 
Nerth Plane, A 
This Plane 'or Dial muſt ſtand upright, ha MK 
ving his face or Plane, if it be a South Dial, di- <6 
rely oppoſite unto the South ; but if a North Es. 
Plane, diretly oppoſite unto the Norrh ; now | MP 200 


Fig. 68. admit ir be required to make a Dire& South Dial, 
for the Latitude of 51* 32/ : To make which 
firſt deſcribe the Circle ABCD, to repreſent an 
Erett dire& South Plane, croſs it with the Dza- 
meters CB, and AD, then out of your Line of 
Chord: take 39? 28/, the Complement of the La- 
titude, and tet it from A, unto a, and from B, 
unto b, Then lay a Ruler from-C unto a, and 
it will cut the Meridian ARD, in ÞP, the Poles - 
| the 
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the World, a Ruler alſo laid. from C, to h, 
will cut the Meridia» ARD, in X, which is 
the point through which the Equino#ial muſt 
paſs; for the drawing of which you have three 
[points given : viz. C, X, and B, and the Center 
Will always be in the Meridian line ARD : To 
find che Center-thereof do thus : Draw BAX,and 
divide it equally in K, erett KM Perpendicular 
to #X#B (by prop. 1. $. 1. chap 4.) and con- 


-tinue it until it cutteththe line MAR, in M, fo Fig. 48, 


4 M, the Center of the EquinoCtial Circle CEB, 
"which deſcribe, then divide it into 12 equal 
-parts, in the points ®, @®, @, &c. the Semicirele 
CDB, then lay a Ruler unto R, and to cach of 
thoſe points; and it will croſs the Equinottial Cir- 
ceCE#B,in the-points X,*,X,e9c. dividing that 
into 12 unequal parts, then lay a Ruler from P, 
and to every of thoſe points and it will croſs the 
Circle of the Plane CDB, in the points J, I, J, 
&c. Laſtly, draw from the Center R, and 
| through thoſe points the right lines, which ſhall 
be the true Hour-lines, of an Erect dire South 
Dial. Now for the Srile rake 33? 28”, the Com- 
plement of the Latitude, and place it from D 
unto e, and draw R e, for the Ax:s of the Sr:/e, 
- which muſt hang direaly over the Hour-line of 
12, or the Meridian, and muſt point down- 
ward, towards the South Pole, becauſe the Plane 
-beholdeth the South part of the Meridian. 
Now in making this Ere& dire South Dial, 
' You have alſo made an Erect dire? North Dyal, 
which is but the backſide of the Sourh Dial, 
lying in the ſame prime Vertical ; only as this 
hath the South Pole Elevated above it, and be- 


hboldeth che South part of the Meridian, fo the Fig. 69. 


S 3 other 
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. -other hath the Norrh Pole of the World eleva. 
ted above it, and beholdeth the North pare of 
the Meridian, The Hour-lines of 9, 10, 11, or 1, 
2, and 3, is not expreſſed on this Plane, becauſe 


12, repreſenterh 12, at Midnight ; neither are 


the other ſaid Hours expreſſed; becauſe the Sun 
1s never above the Horizon, at thoſe Hours; 


Fig. 69. Therefore the Nerth' Dial is capable only to 


x7 


receive theſe Hours, namely 4, 5, 6, 7, and$, 
in the Mernirg ; and 4, 5,5,7, and 8, at Nighbe; 
as doth plainly appear in the Figure : Now the 
diſtance of the: Hour-lines from the Meridiah, 
. may be fourid by this Analogy, or Proper: 

(103. DATED | 

As Radius or S. 90?, 

To SC. of the Latitude. 

So us T. of the Hour from Noon, 

To T. of the Hour-line from the Meridian. 


PROP. V. 


How to draw the Heur-lines on an Horiz.cntal 
' Plane. 


"This Horizontal Plane, or Dial, is one of the 
beſt and moſt uſefull Dials in our Oblique He- 
ſphere : Admit it be required to make an 
Horizomal 'Dial, for the Latitade of 51* 32”: 

o. To make which, firſt defcribe the Circle AB 
' CD, which reprefentethyour Horizontal Plane, 
Then croſs it with the two Diameters ARC, 
and BRD, Then rake 51* 32/ out of your Line 
of Chotds, and fet ir from B, toa,' and from C, 
"to b, Then lay a Ruler from A, unto a, and it 
will cut the 4&r1dian BD; in P, the Pole of the 
. World, 


al 
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Werld, Then lay a Ruler from: A, 'unto b, and 


ic will cut ABD the Meridian, inthe point AX, 
where the Equino&ial cytteth the: Meridian,then 


6. 1. 


through the three points A, A, and.C, draw Fig, 7a. 


the Equinotial Circle, whoſe Center is at H ; 
(and found as in. the former propoſition) Then 
divide the Semicircle ADQT into 12 equal parts, 
in the points @, ©, ®, &:c. Thenlay a Ruler 
to R the Certer of the Plane, and:.on thoſe 
points, ſo ſhall the Equino&#1al Circle. AFC, be 
by:. it divided into 12 unequal. parts in the. 
points #F, *, K, F,&c, Then a Ruler laid unta 
P the Pole of the World, and thoſe Paints, ſhall 
cut the Semicircle CDA. in thoſe Points I, F,F, 
&c. Laſtly, from the Center R, and through 
thoſe Points, let there be drawn right lines, 
which ſhall be the true Howr-lines of ſuch an 
Horizontal Plane, from 6 in the Morning, untill 


6 at Night ; but for the Hours of 4 and 5 in Fig. 9o. 


the Morning ; and 7 and $ in the Evening ; 
they are delineated by producing 4and in the 
Evening, through the Center R, and 5 and 8 
in the Morning ; extending them out, unto the 
other ſide of the Plane, fo ſhall you have thote 
Hour-lines alſo on your P/ane delineated as yuu 
ſee in the Figure. The Stile of this Plane may 
be a thin Plate of Bra/;, cut exactly unto the 
Quantity of an Angle of 51* 32', and ſer Pe:- 
pendicu-ar on the Meridian line, tor the forming 
of this Ste rake out of your Line of Chords 
51* 32”, and fet it from D, unto e, and draw 
Re, which ſhall Le the Axis of the S:/e, you 
may a'ſo prefix the Halves, and Luarierf of 


Hours, in the very ſame manner as the Hours 


themiclves were (irawn 
S 4 Now 


6; 


. Fig. 90. 
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Now to find out thediſtance of the Hour: lines 
from the Meidian, ſay, 

As the Radius-or'S. 99®, 

To the S. of the Latitude. 

So is the 'T. of the Hour'from Noon, | 

To the T, of the Howr-line, from the Menillian 
Line. 

Theſe kinds of Dz2ls being. ſo frequently uſed 
with us, in-this . Oblique S Sphere for the help 
of the ſpeedy delineating or "-elgecii I havean- 
nexed hereunto the Table of Longomontanui, 

wherein the I for many Latirudes,arq 
calculated. 


has 


A Table 
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A Table ſhewing the Diſtance of the Hour: 
lines from the Meridian, in theſe 


> 
3 
4 
5 Degrees of Latitude. E £ 
OO 
: The Hours from the Meridian. E: = 
_— - liiqvii.iv{vii. v;[ vi. [2] 
Z MP __MD__MD__M_ 
34/49 5461 49 90 oof 6 
I4j4T- 42/62 2890 oo 5 
53]42 3063 690 oof 5 
34 4599 09 57 
13144 42,99 'oof 56 
49 5690 oo| 5 
23 2799 oo 5 
I 5890 oof 5 
37 2990 o9| 5 
9 559 oof 51 
40 2090 oo 50 
I4 4590 oo 4 
47f 1190 oof 48 
17 3290 oo 47 
46 50 5290 oof 4 
1550 45169 1490. oo 4 
44 51 1669 3790 oo 
t051 4369 5390 oof 4 
3552 9170 10,90 oo] 4Y 
152 35jo 28190 oo gi 
27 533 1Jo 43/90 Oo9| 4 
59053 240 58,90 oo| 39 
1353 4671 1290 oof 38 
3654 Bh1 2790 oo} 37 
5954 3oſ71 4ajgo oo 36 
1854 5ofl 53190 oof 35 
3855 92 499 oo 34 
5855 282 1690 oo| 33 
1855 46172 27490 " 32 
36 o--- 1 72 33/90 oof 31}. 
5356 15/72 47190 os] 30 


Fig. 71. 


Fig. 71.1! 
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PROP. VI. 


How to draw the Hour-lines, on an Eref declining 
Plane. 


'Thefe Plane: are made to ſet on the ſides of 
Houſes, wherein the Meridian is always a Pey- 


pendicular, Erawn on the Plane, in whoſe top 


is the Center, where the Subſtile, and the Hour- 
Immes all meer. '. 7 TOP 

Now before we can delineate the Howr-lines 
on any ſuch Planes, - two things muſt be given; 
As the Latitude of the Place, and the Planes Ne- 
clination ; by having which we muſt find theſe 
three things : viz. The Poles height above the 
Plane. The diftance of the ſubſtile from the Meri- 
dian. And the Planet's difference of Longitude. 

' For the finding of 'which Requiſires, by Geo 
metrical Projection, we deſcribe on . the Dial 
Plane, theſe Circles of the Sphere, viz, The 
Horizon, Meridian, and Equinottial, which be: 


ing deſcribed in- their true Poſition, on the 


Plane, we proceed thus. EA 
Admir 1t be required to make a Dire& Scuth 
Dial, on an Exec, Dirett South Plane, Declining 
Weſtward 24' 20”, in the Latitudeof 51* 32. 
Now in order to find the requiſites before 
mentioned, deſcribe the Circle ZANO, and 
croſs it with the two Diameters ZQN, and H 
QO: now Z. is the Zenuh, N the Nadir, ZQN 
the Hour-line of 12, HQO the Horizon. : Now 
ſeeing the Plane declines S. W. 34* 20” ©'make 


| Na,andOh,each equal to 34 20: Then a'Ruler 


layed from Z,toa, will cut che Herzzon in She 
South 


— 


f 
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South point of the Horizon,throughwhich draw $, I: 
the Meridian ZSN, whoſe Center is at Y,found 
as in the fourth Propoſition aforegoing : Then 
a Ruler laid from Z tob, will cut the Hors- 
zon in W, .the Weſt point thereof.. Now 
the Horizon and- the Meridian being projetted 

on the Plane, - take -out of your line of Chords 
51*32/, which place from H, unto c, and 
trom N, unto d ; then lay a Ruler from W, 
unto c,:and it cutteth the Meridian in P, the 
Pile of the World. Then through P and Q, Fig. 91. 
draw the line PQD, which repreſenteth the Axs 

of the World, and the Subſtilar line of the Dial, 
then lay a Ruler from W, to d; it cuttech the 
Meridian in F, fo is WE two pointsthrough 
which the Equine#ial muſt paſs, whoſe Center is 
found as afore to: be at M, ( being always in 
the Axis of the World) fo have you on your 
Plane the Horizowu HQO, the Meridian ZPSX 
N,- and the Equine#ial LEKWG, deſcribed on 
the Plane as required. | 

' Now fir/t to find the Poles height above the 
Plane, which in this Scheme is repreſented by 


./ BP, Lay a Ruler from G, unto P, and it 


ſhall cur the Plane in V, then meaſure the di- 
ſtance BV,. on' your line of Chords, and you Fig. 71. 
will find it to contain 34* 33/, which is the © * 
Pules height above the Plane. 
Secondly, To find the diſtance of the Subſtile 
from the Meridian repreſented in the Scheme by 
the Arch ZB, or ND, which meaſured as afore 
will appear to be t8* o#”, the diſtance of the 
Subſtile from the Meridian. - 
Thirdly, Tofind the Plant's Difference of Lon- 
gitude, which in the Scheme is repreſented by 
= ' the 


9: I. and it cuntech-the Plaxe in X, then meaſure the 
Arch DX, as afare, and fo. will you find: the 
Planes Differetize, of Longituae, to be 30? oc/ : 
Fig. 71. Thus by Geometrical Projettion have we found 
all tlie-rhree- Reguifites': Now-to find them by 
Arithmetical Cajculation-obſerve theſe Analogies 
+ jar Propertwns. ' | | 
. I. For the Poles height above the Plane, ſay, 
As Radius or S. 90*, 
| To SC. of the Latitude 38* 29/. 
So 4s SC. of the Declination 65* 4&, 
To S. "of the Poles height above the Plane 
34 33": 
2. For the Diſtance of the. Subſtile, from the 
Meridian, ſay, S) | 
As the Radius orS. 99 oo, 
To the S. of the Plane's Declination 24. 20. 
So is _ the Latitude 38% 28/, 
To the T. of the Subſtilar Diſtance from the 
. Aderidian 18* 10. 
3. For the Plane's Difference of Longitude, ſay, 
Fig. 71. As the Sc. of;the Latitude 38* 28, 
To the Radius or S. 90% oof, 
So is S. of the Subſtular Diſtance 18® 10/, 
To the S. of the Difference, of Longitude 30 Deg. 
Or, it may be. found thus, 
As the S. of rhe Latitude, 
To the Radius. 
So is the 'T. of the Declination, 
ns T..of the Difference of Longitude requi- 
red. 
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the Argle PK, lay a Ruler from P, unto X 


. Thele 
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Theſe things found, we come now to ſhew Ix: 


| how the Honr-lines may be projected. To pr &- - 


which obſerve, Firſt, ro lay:a'Ruler from 
Rk Pole of the World, to X hh ute) 
the Equino#ial with the Meridian, and it will 
Semicircle L x G, into 12 Equal parts in rhe 
Points @®, @®, ®, @, &c. Then lay. a Ruler 
from Q., to every of thoſe parts;and it ſhall.cur 
the Equmotial ; and divide it into 12 unequa 
parts, in the points *, *, *, F,'&c. Then a 
Ruler laid from Þ the Pole of the 7714 unto 
each of theſe points,” it will divide the Plane 
into 12 unequal partsin the Points T;T,T, 1, ec. 
Then by a Ruler laid from the'Cemer Q , to 
thoſe poinrs, draw Tight lines;' which ſhall be 
the true Hour-lines proper unto'ſuch a Declinm 
Plane, as you ſee plainly demonſtrated by thi 
Scheme. TR 

Now the Subſftilar line fallerh 'in this Dial, 
juſt on the Hour-line of 2, in the Aﬀtetnoon, be- 
cauſe the Plane declineth Wefterly.' The Angle 
of the Stile is DQR: 34* 33/.: which may be 
either a Plate or Wyre, brought into ſich an 
Angle,which muſtbe placed Perpendicular to the 
Plane, and directly over the Subſtilar line 


D 2. 

Now the diſtance' of the Hour-lines, from the 
Subſtitar lme, may alſo be found by this 4nalogy 
or Proportion. © ERS 

As the Radins, Wop 

Tothe S. height of the Pole above the Plane. © 

So is the Ti of the Hour-line. from the' Meridian 
of the Plane, | : 

Tothe T. of the Hour-line from the Subſtile. k 

Thus 


e Iiterſefion of Pig. 71: 


cut the Plane in x, where: begin to divide the + 


Fig. 71. 
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$. x. -,, Fhus'have you compleated your Dial; a 

' ** you ſee in the Scheme, and here you may take 
notice that; having finiſhed a ef Declmer, you 

have alſo made an Eaſt ,Declizer ; if you only 

convert the Hour-lines of the We#t Decliner,.m 
Fig. 72. ſuch manner as you ſee in Fig. 72.on the Ef 
Decliner, and compleat all as you ſee in rha® 

Scheme. . Wo 

des 


" Thus I have explained the making and 
lincating .of the beſt and moſt uſefull Dials 
both by Geometrical Proje&ion, and alſo by 4; 
rithmetical Calculations, itt as briefand compems 
dious a manner as. poſſible. There are ſundry. 
other kind of Dials, as Incliners, Decliners, > 
Recliners, 'which being not ſo uſefull, for brg+ 
vity ſake, they are here omitted: As for Intra; 
mental Dials, is. LQuadrants, Rings, Cylinders, 
ec. Which depend onthe Sun's height, I refer” 
you to Mr. Edm. Gunter's Book, wherein they * 
are largely deſcribed. F 2 
© As tor the Beaurifying and Adorning of thoſe. 
'Dials, .&c. by deſcribing. on them the £Zquis: 
woltial, Tropicks, Parallels .of Declination, .Paral-: 
lels of the Sun's Place, Length of Days, the San's © 
Riſing and Setting, Fewiſh, Italian, and Babylo- W 
wiſh Hours, Almicanthars, Azimuths, Circles of iſ 
Poſition, the Signs Right Aſcending, Deſcending, 
Culminating, &c. I do adviſe you to conſult | 
Mr. Gunter, Mr. Foſter, Mr. Wells, and Mr. W 
Holwel's Works, all which Authors have very 
learnedly ſhewed the deſcribing of them, by 
ſeveral large Schemes, and Figures, for the 
plainer Illuſtration thereof. | 

Now ſeeing the Latitude of a Place muſt be Þ 
firſt known, before a Dial can-be _ ſo it, | 
ave 
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Fhave therefore hereunto annexed a Table of $. x. 
che Latitudes of all the principal Cities, Towns, 
and 1/ands, in and about Great Britamand Ire- 
{and; fo that if you are to make a Dial, for any 
of thoſe parts, you may have recourſe to this 
Table, and make your Dza/ to the Latitude of 
that place, which . you -ftnd .to be the neareſt 
to _ Place, for which you are to make your 
Dial. 


_—_— 


+ 
DD —————— 
— 


A Table of the Names and Latitudes of all 
” the Principal Cities, Towns, and Jſlands, 
' i aud about Great Britain avd Ireland. 


SS ENGLAND. b_—_ 
= | Gloceſter 
| . M. | Guilford 

Rundel © . Hartford 

: Bedford Hereford 
\Barwick Hunting tors 
Briſtol Ip/wic 
Buckingham London 
Cambridge © Lincoln 
Canterbury | Leicefter 45 
Carliſle Lancaſter I5 
Chicheſter Northampton 24. 
"Cheſter ' Norwich 45 
Colcheſter | Nottingham 4,90 
Dover.  - Newcaſtle "12 
Derby Pegs 5O 
Dorcheſter Portſmouth ' os 
Durham Plimouth '26 
Exeter 45 | Reding 5I 4o 

Salsbury 
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SCOTLAND, D. M-| 


Salsbury - = 
Stafford 52 Fo 
Stanford $4 44 
Shrewsbury 52 5O' 
Truero + 50-30 | 
Wincheſter FI 031 
Worceſter $2. 25 
Warwick 52 30 
York 54 00 
WALES. D. M. 
AR; ww. 53:28 
Barmonth 52 50 
Brecknock 52 OI 
Cardigan $2 12 
Caermarthes 51 56 
\Carnarvan 53 16 
Denbigh 53 13 
Plint $3 17 
Landaffe 51 35 
Hlonmouth I Fl 
Montgomery * 51 56 
Pembroke 51 46 
Radnor 52 19 
St. David 52 00 
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6: Andrews 56 46 
Skyraſjon 58 28 
Sterling 56 I2 
IRELAND.  D. M 
Nitvim + $ 
Arglas * A 
Armagh 54 14 
|Carrerlagh - 52 41 
Clare 52 34 
'Corke 5 T 55 
Droghedagh. . 52 53 
Dublin d] 3 F5 
Dundalke 53 51 
Galloway 543 02 
Kenney 52 30 

. Kildare 53 00 | 
3 [Kings Town 57 of 
7 | Knockfergns F4 40 
Kynſale $I 41 
Eymerick 52 30 
|-Rurens Town 52 51 
Waterford F2 09 
| Wexford .. $2 1$ 
Youball FI 53 


ISLANDS.” D. M. 
Wi: $0 48 
Portland 50 30 


iBerdeew $7 30 
 Dunblain 56-21 
Dunkel 56-48} M, 
Edenbrough $6 00þ 
Glaſcow 55-58} 
Kinſeile 57 44} 
Orkney 60 06 | 


54 24 

Lindy FI 23 
Jerzey 49 12 
Garmeey 49 07 
CHAP. 


Of Fortification. 


CHA P. XIII. 


Of FORTIFI CATION. 


| —_—— — 


H E Utility of this Mathematical Art 
called Fortification, or Military Archiz 


tefture, is ſo well known, that it needs 
wot my commendation, and therefore to ſpeak any 
thing thereto, were but to light a Candle before the 
Sun. | 
In the handling of this part of the Mathema- 
ticks, T ſhall be as brief as poſlible, yer as plain 
as can be defired : In rhe proſecurivn of which, 
I ſhall uſe this Method. As Firf, I ſhall give 
pu che moſt principal Definitions or Terms be- 
nging to this Art. Secondly, I ſhall preſeribe 
the moſt conducing Maxims or Rules herein 
obſerved. Thirdly, I ſhall ſhew bow to deline- 
ate the Ground-line of any Fortification, accor- 
ding to the ſeveral Proportions,uſed by the beſt 
and moſt experienc'd Inginiers of Ialy, France, 
Holland and England ; Fourthly, I ſhall deſcribs 
the Conſtrudtion of the chief and principal Out- 
works now in uſe; and Laſtly, lay down ſoms 
general Maxims or Rules, by moſt Modern Au- 
thors obſerved in Irregular Fortifications. 
T ECT, 


Defin. 


Fig. 73. 
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TEC L 


Of the Definitions of the. Lines, and Angles, 
belonging to the. Principal Ground: work of 
any Regular Fortification. 


I. \HE Exterior or outward Line, which 

boundeth the Rampart, at the Foot 
next the Ditch, is the principal and only Line 
to be regarded in all Regular, or Irregular For- 
tifications, being the Baſis on which all the o- 
ther Lines, and parts 'of the Forrification doth 
depend. 

2. The Exterivy Polygon, is the outward ſide 
of any Regular Figure , as in” the Hexagon 
( which Figure I ſhall make uſe of through this 
Tract ) the ſide AA, is the Exterior Polygon, 

'' 13. The Interioy Polygon, is the inward ſide of 
aty Regular Figure, as in the Hexagon is noted 
by any'of the ſides beeween' P and P. | 
- 4. The Baſtion or Bulwork,is that great work 
of any Fort, that advancerth its felf rowards the 
Campaigne, and here are ſix all marked with B, 
the lines which terminate them, are two Gor- 


ges, two Flanks, and two Faces. 


Fig. 73 


5. The Demi-Gorge or Gorge-line PC, is half 
the Entrance into the Bafion, and terminates 
the point C, whereby the Flank ſhall be raiſed. 

5. The Flank is another Out-line of the Ba- 


f09 as CF,” which terminateth the Carrain, and 
Face. | 


7. The 


' ons B, and B. 


as FA, two lines thereof doth form the Angle 
of the Baſtion A, or the Flanked Angle. 

8. The line forming the Flank FF, is a prick- 
ed linc, made uſe of by the Dutch Ingmiers, 
and others. oo | 

9. The Capital .is AP, part of the line com- 
ing from the Center ©, terminated ar the 
point of the Baſtion A. 

16. The Curtain is that part of the Interior 
Polygon CC, which lieth betwixt the two Baſti- 

11. The line of Defence is AC, paſling from 
A, the point of the Ba- 
tion, ro C the Angle of * Becauſe the length of 
the Flank, .and Curtain, *** part of a Musker doth 

Ws » not much exceed that 
and ought never to ex- Meſure. 
ceed 800 Engliſh Feet *. | 

12. The line Stringent, is the line coming 
from the point of the Baſtion A, and prolonged 
on the Face AF, to the Curtain D, which ſhew- 
eth that DC, the part of the Curtain, ( by 
ſome called the ſecond Flank) will ſcour the Face. 
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5. The Face is the utmoſt line of the Baſtion, $. £; 


Fig. 7, 


Fig. 7% 


13. The Diameter of the Interior Polygon, is + 


theline ©P,coming from the Center thereof ©. 

14. The ſhorteſt line from the Center unto 
the Curtain, is ©m, Theſe are the Definitions of 
the principal lines, appertaining to the Ground- 
work of any Regalar Fortification, the Angles 
followeth. | 

15. The Angle of the Center of the Polygon 
is POP. | 

16. The Angle of the Polygon PPP, is always 
the Complement of the Angle at the Center, or 


remainer unto 150 Degrees, 
T 17. The 


Fig. 7% 
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F 1. 17. The Angleof the —_— PPO.is always 
the one half of the Azpleof the Polygon PPP. 


Fig. 753. Angle FAF, is expoſed untothe Batteries of the 
Beſiegers, and formed by the two Faces, FA, 
and FA, which ought never to be leſs than 60, 
nor much above 100 Degrees. 
19. The Angle of the E/paule, or Shoulder, 
is formed by the Face, and Flank, as AFC. 
20 The Angleof the Flazk CCE, is formed 
by the Curtain, and the Flank, andismoſt com- 


mers, is made Obtuſe, or more than a Right 
{Fingle, or 90 Degrees, 

21. The Angle made by the twolines Sircharr, 
Art A is called the Angle of the Tenaile. 

22. The Angle forming the Fark, is CPF, 


Fig. 73- Inginiers. 


-— Þ, *Wp is 


$. 2. Of General Maxims or Rules obſerved in 
Fortifications. 


I. Hat all the parts of the Place, be of 
Cannon Proof flanked, 3. e. defended 

from another place, which place is no —_ 
iſtanc 


18. The Angle of the Baſtion, or the Flanked 


monly a Right Angle, but by ſome later Ing-' 


which Angle is made uſe of by moſt of the Darch | 


07 "3 bun may 


of  Fortification. 277 


diſtant than the reach of a Musket-ſhoot, from 6. 2. 


the place to be Flanked 


* Becauſe the Defence or defended * 


ought to be eaſie, quick, 
certain, and of little 
charge, all which qualities the Musket hath and the Can- 
non hath not, therefore the Defence of Fortification 
ought to be meaſured by the Pore of a Muskgt, and not by 
that of a Cannon. 


2. Thar in all che Place, there may be no 
part of the Wall, or outſide of the Rampire, 
that is not ſeen from the top to the bottome 
of the Mote; or Ditch. 

3. That the Baſtions are large, and full of 
Earth, and not' empty; the bigger they are 
they are the more to be eſteemed, there being 
the more room to intrench, in caſe of neceſſity : 
whoſe Gorge let be at leaſt 35 fadoms, and their 
Flank at leaſt 18 fadoms. 

4-. That the Angle of the Baſtion, or Flanked 
Angle, be not much above 9o, nor much leſs 
than 60 Degrees, for in the former it would 
lie too very Obruſe, and open, at the Point; 
and in the latter it would be roo ſlender, 
and fo eaſily to be battered down, by the Ene- 
mies Cannon. 

5. That the Angle of the Flank may be ſome- 
what Obruſe; neither is there any more virtue in 
a Right-angle, than in any other, for the defence 
of the Fort. 

6. That the length of an extended Curtain 


be not above 135 Fadoms, nar the ſing'e above 
| 80 Fadoms, nor be leſs than 40 Fadems, to be' 


well defended from two Flanks. 


8-2 7. That 


g. 5. 
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7. That the Rampire be ſo wide, that fo a 
Parapet of. Earth Cannon proof may be ereCted 
thereon, and a Teraplane left, full wide for the 
Ordnance to be recoiled. | 

8. That the Adore or Ditch be at leaſt 20 
Fadoms broad, and as deep as poſlible. Now 
dry Motes in great Cities are to be preferred 
before others, that are full of Water, to facili: 
tate the Sallies, the relief, and retreat of 
the Befieged; and-in ſmall- Fortifications the 
Mites full of Water are the moſt Efteemable, 
becauſe in ſuch Sallies are not neceſlary, and 
Surpriſes are very much to be feared. - | 

9. that the Parts that are moſt remote from 
the Center, be commanded: by thoſe which arg 
neareſt to it. 

10. That the: Defence of a Face is much 
ſtronger, when the [Angle made by the Face, 
and Exterior Polygon is a great Angle; this 
Maxim is o very eſſential, that it. will try the 

oodneſs of any Fortificarion whatſoever : Thus 
| Dan deſcribed the 19 chiefeſt Maxims, ne& 
Cellary for good Fortifications. , 


0 


STCT I 


Of the Conſt rution and making of the Prin- 


| fi pr yre of a Fort, accor ding to * 


the moſt Modern ways, uſed by the 1ta- 
lian, - Dutch, French, | er 'Epgliſh-Ingi- 
niers. | = + IL 


a Of +he Italian Fortifications. | 


Ennaro Maria, Mathematician to the Ca- 
tholick. King, wrote at Florence, his Ele- 
ments of Military Archite&ure entituled, Breve 
Trattato. delle Moderne Fortificazioni, This Ita- 
lies Author was Aa. very Learned and Skilfull 
Mathematician, and famous in his Nation. In his 
had vook Printed 466 5 . be makes the Interaer 
Polygon 8o0,and net els than ag. Feer, his De 
——_—_ he Fact of it, and & for the Flank 
of the Lyadrangle. But for:the Pentagon, and 
all Figures above;. he makes..che Flanks 15 parc 
of the - Gorge more, and he. placeth his #lauk 
at Right Angles. with the Curtam. 5c 
Suppoſing his Interior Polygon, 1000 parts, his 
Gorges will be 125, and in. the 2»adrangierthe 


Flanks will be 125, butof the Pexragen, and:all-! 


above, 138 parts. For the Faces, he makes 
to fall an the third part cf the: Curtazn, 


unleſs in the Square, which he. allows no ſecapd - 


Flank. 
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PROP. I. 


To fortifie a Hexagon according to this Author's 
Proporgiuon. 


Fig. 94. Firſt deſeribe the Hexagon PPP, &«, then 


divide the Interjor Polygon PP, into 1000 equal 

arts, take 125 for the Gorges, and ſer it from 

to C. Thenon Craiſe a Perpendicular, make 

ir equal to 138 parts, for your Fla»ks CF, then 

draw the Face AF, falling on the third part of 

the Curtain CC, at D, and ſo do on every Ba: 
ſon, untill the work is compleateg. * 


, II. Of the French Fortifications. 


Monſieur De Iz Mont, in his Fortifications 
Offenſive, and Defenſive, printed 1671 : And 
Monſieur Maneſſon Mallet in his late work, in- 
ticuled Travaux de Mars, printed 1672, aflign- 


eth theſe 


proportions for the laying down the 


Ground-line of a Forr. + 

\ Both theſe Authors make the Interior Polygon 
558 Engliſh Feet, which they divide into 5 
parts, and taking-one for the Gorge 1535 Feet. 
Both divides it into 3 parts, and rakes one for 
the Capra), that is 256 Feet. 


ow our firſt-Aurhor De 12 Mont, makes the 


Fi *- 14 Mc to ſtand at Right-angles and takes 115: 


Feet for ir, which is 4 of the Curtain, and fo 
draws the Baſtions, in all fave the Quadrangle, 
and Pentagon, which he makes tohave no ſecons 


Flank 


PROP. 
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Ex th d. 4. 
PROP. IL ” 
hor's To fortifie a. Hexagon according . to the Proportion 
of De la Monte. | 
then Firſt deſcribe your Hexagon P,P,P, &c. Now 


qual ſuppoſing your Interior Polygon PP, 1000 parts, 

rom is Capra 333, the e.. api and the Flank 

ake 150 parts, take qut of your Triangular Scale Fig, Fip. 74. 
hen "5s , ( which is made for the more ſpeedy de- 

t of lineation according to this proportion of De /a 

Ba: Mont ) PA for, the Capital, and prick it off 

from PA, on all the Baſt:ovs. Then take PC, 

and prick off all the Gorges from P co C. Then 

rake FC and prick it off at Right Angles, from 

Ctro F. Laſtly draw all the Faces AF, AF, &&c. 


Ns ſo is your Hexagop compleat, as required. 

nd | 

n- PROP. IL 

ne . 

IC To fortifie # Hexagon according ' to Maneſſon 
' Mallet's Proportion. 

a | 

5 Now our Authour Monſieur Maneſſan Mallet, 

, in his Works intituled Travaux de Mars, de- 

y viates from our former Authour, only in this : 


that as De /2 Mont did place his Flanks at Right 
> Angles, he places them ac 98 Degrees with the 
| Curtains, and leaves no ſecond Flank in all his 
Furtifications. | 

Therefore having deſcribed the Polygon PP, . Fig. 54 
&c. divide PP into 1000 parts, prick off the 
"Capitals PA 333, and the Gorges PC 200, then 
lay off the Flanks:CF, 150 parts, at an Angle 
j; of 
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| of 98 deg. with the Curtain CC ( by prop. g; 
$. 3. $. 1. chap. 4.) and draw all the Faces, AF.AL 
&c. Falling on C the point of the Flank and 
Curtain, fo ſhall your Hexagon þe fortified as 

was required. <0. 


TH. Of he Dutch Fbriifications. 


Fig. 74 © The Emperour Ferdinand TI. hath learnedly 

. altered the Method - of Fr#ach, -Dogen, Gold: 

man, and Faulhaberus, all which were Dutch 

Ingimiers, and' 'wrote large Volumes -on this 
Subject ; in his Works. intitulked' Anmuſis Ferds- 

nandea, publiſhed-1654 ; by turnitig their way 

of working by Angles; -into- working by 

Sides. x (Nx Bf 1 AT DT T 

- "Thus he ſRtteth down a Catholick way of 
delineating the Sides, or Lines of- any Fort by 

his 60 prop. thus, the Interior Polygon to be 66, 

the Capital 24,, \ the Gorgs I5,'and the Flank 

12. Orin making the Interior Polygon 22, the 
Eopual's, the Gorge 5, and tha Hank; 4 Or 

yet making the Interior Pelygan: 1609, the Ca- 

pital 363, the Gorge 227, and the Flank 151, 

this is an Epirome of all the Dutch Fortifications, 

. andis general excepting for 'the1Square, which 
Fig. 74. muſt have no ſecond Flank. :21 1: its 


PROP. ' IV: 

_ © 2 ſortif a Hexagon according to the Emperour's 
roportion.. T3; Fatt 

Firſt deſcribe the Polyzgim PPP;e>c. divide-P 


P, &c. into 22 parts, take 8 tor the Caprtals 
| PA, which 
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P. 5. | PA, which prick off all round from P to A, &. 3. 
AF, take 5 for the Gorges; which prick off all round 

and from C to P, then take 4 for the #/a»k CF, Fig. 74. 
d as which prick off all round at Right-angles from 


CtoF, laſtly draw the Faces AF, AF, AF, &c. 
So is the Hexagon compleated as was required., 


IV. of the Engliſh Fortifications, 


Mak " His Iate Majeſty of Great Britain Carolus II. 
1 of ever bleſſed Memory, hath much facilitatef 
S the Method of Count Pagan; who in his For- 


s tifications printed at Paris 1545, did place the 
+. Flanks at Right-angles with the Line of De- 
Yy fence,and he works by the Exterior Polygon, Now 


His Majeſty places the Flank, at Right-angles 


with the line of defence of the Tzterior Polygon, 
ana works after another manner : Count Papan 
? makes the proportion of the: Grand Rojal Fore 
: Suppoſing ht Exterior Polygon to be Toooparts, -_ 
; will make the Perpendicular MT to be 159, and Pig. T4 


the Complement of the line of Defence TC' to'bs 
185, which may ſerve for a general proportion 
be the length what ic will, only in a Squarethe 
proportions muſt thus be altered in the Grand 
Royal Fort, the Perpendicular MT muſt be 162, 
in the Mean R 144, and in the Petty Royal 126, 
the Complement of the Line of Defence for the 
Grand Royal Fort is 228, and for the Mean 
Royal Fort 198, alfo for the Petty Royal Fort' 198; 


PROP. 


6. 3. 


Fig. 74» 


* 
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PROP. V. 


How to fortifie a Hexagon according to Count 
Pagan's Proportion. 


Todelineate this Work draw a line, about 
the middle whereof as at M, ſet off MA, the 
half of the Exterior Polygon 500 parts, which 
makes the Exterior Polygon 1000, then on M 
( by prop. 1. 6. 1. chap. 4. ) raiſe the Perpendi- 
cular Min, which make M t, MT Equal to 10, 
then draw ATC, and ATC, then take 18, 
and place it from T to C, andto C, and draw 
CC for the Curtain, then on the points C raiſe 
Perpendiculars CF, to the line of defence CA, 
for the Flanks, ſo have you alſo the Faces FA. 
Then: on the Points A fer off half the Angle of 
the Figure, to wit 60? (as you ſee in the Ta- 
ble in page 38) and draw the lines OA and O 
A, fo ſhalt be the Center of the Figure, and 


Fig. 74. PC the Gorge, and AP the ay mg then finiſh 


Pig. 4 


each Baſtion at your own 


iſcretion, and the 
Work is finiſhed as required. 


PROP. VL 


To rs 9 a Hexagon according to the way preſcri- 
ed by His Majeſty Carolus IL. 


His late Majeſty C. 1I hath much facilitated 


this Work, as will appear in this following Ex- 


ample, by making the line of Defence, ſtand at 
Right-angles with the Flank of the Interior 
A by this Table, which ſuppoſes the Inte- 
rior Polygon to be 1000, Then 


Polygons 


unt 
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: mapa —} 
| Polygons 6 [7 | 4 | 9 [10 —abuga 


4 


Capital |398 nodes 393 


312.300 97 233 


| 


| | 
| Gorge-line |1 35196 he Ut 252 ala 300 
4 


| 


— 


Now deſcribe the Hexagon PP, &c: Then 
divide the Interior Poligow PP, into 1000 parts, 
take 357 and prick off all the Capitals PA ; 
Then take 203 and prick off all the Gorges from 


P to C. Now draw the lines of defence AC and Fig. 74. 


AC, &c. Then at C, fer the Flanks at Right 
Angles with the line of Defence AC, ſo ſhall 
FC be the Flazk, and FA the Faces, then 
finiſh every Baſtion, and your Hexagon is for- 
tified as was required, 

'# Thus have I ſet down the ſeveral Ways 
and Rules, for laying the fundamental Ground- 
line, from the moſt con- | | 
ſiderable Inginiers of age for "5 b 
this laſt Age, our of all ron rears, eames 
which it's moſt agreeable ; 
to thoſe Authors, and to practice, to take 4} of 
the Interior Polygon for the Capital, 3 for the 
Gorge, and Flank, which leaves 5 for the Cur- 
tain, and let this be taken for a general Rule, 
where the Flank, and Curtain, ſtand at Right 
Angles. 
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$. 3. 


Fig. 76, 
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PROP. VII. 


By the Semicircle to lay down on the Ground, any 
of the former Fortsfications., © 


Having drawn the Plot of your Fort on Im- 
pag or Vel{om, and if it be a Regular 
-ort you need not deſcribe it but two half 3a 
ft4ons from the Center, for that will be ſufficient, 
Having ſuch a Plate whoſe length is tet down 
on each reſpective line; and all proper Angles 
expreſſed, will not only be uſefull for laying 
down the Work, but for finding the Solidity of 
the Ramparts, , Parapets, and the other Earth 


| Works. Sec Fig, 76. 


Caſe 1. 


Fig. 76. 


Cale y. 


J 


If ic be in ſuch a Place, that from the Center 
of the Fort, all the Angles may be ſeen, place 
your Semicircle at Z, and lay off al) the An- 
gles of the Center, which here is 60? ; then 
mark out the Diamerrical lines and making them 
their due length, as by your Plate they appear 
to be, fer Pzquets, on all the P, P* upright wich 
the Plane, Then take up your Inftrument and 
place a P:quer at Z. Then lock-fpit our all the 
Polygons PP. Then mark out the Gorges CP, 
then ſet our the #lanks CF, either at Right 
Angles, or as otherwiſe required. Then lock- 


ſpit out rhe Flanks CF, and the Faces AF, ha- 


ving firſt ſer off the Capital PA, fo is the Fort 


lined out for the Ground-/ine. 


Bur if there be. Hey/2s and Obſtacles in the 
way, that from thg Center all may not be ſeen, 
then muſt you mark out any one ſide and mea- 
ſure it, and at each' End 1et off the Angles - 
ng 


of 


oO ESC STRN 
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the Polygon, (which here is 120%) anddraw g. 


ſide after ſide, untill all be finiſhed : Then fi- 
niſh the Baſtions as before; -and here great care 
muſt be had, or elſe you will run into infinite 
Errours. | 

& But you have liberty Experimentally to 
alter any of the former proportions, as you 


have occaſion, and'as will beſt ſerve: the 


Place; - as you ſee by the fortifying 'a 


ſtreight lined Figure : Fig. 97. wherein Count Fig. 77. 


Pagan's or in Maneſſon's way it may not be al- 
lowed without ſome alterations. 


SEG TT. IV, 


Of the Dimenſions, and Meaſures of the 
Rampires, uy Mote, Coridor, or 
Covert-way, and its Eſplanade, or Breaſt- 
work, 


*F H E Rampire's thickneſs and height, muſt 
receive its Determination from the Fudg- 
ment of the Iginiers, and Purſe of the Prince. 
The - Height, 'TS, muſt not exceed 18 Feet, Fig. 

nor be leſs than Ten; the thickneſs may be 
from 50, to 80 RA, in all Royal Works, and ac- 
cording as Earth is to be had. The flope of the 
inward ſide of the Rampire TR, is commonly a 
foot for a foor, therefore RS, the Taly, will be 
equal to the Height TS, ſo if TS be 18, RS will 
be 18, if 15 then 15 feer. Ths 


3. 


0. 4. 


- 


/ 


8. 
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'6. 2- The outward Slope QA, is generally pro 
$. 3 portioned ; a Foot for a Foot, fo if the Heptr 


OQ be 18, the 7alu OA, wil! be 9 Feet, ec. 
Fig. 73. TheHeight of the Paraper ZD, muſt always 


be 6 Feet, the Exterior Height PM muſt be , 


Feer, the thickneſs of the Paraper DQ, in light 
Earth muſt be 2o Feet, in ſtiff Earth 16, and in 
Solid Rough Clay 14 Feet; ſuppoſe it be 18 
Feet, PM will be 4 Feet, MQ 2 Feet, LD 1 
Foot, ſo will the lower thickneſs LQ be 21 
Feet. | 

' The Height of the Banquet VX is 13 Foot, and 
thickneſs VL, 3 Feet. ' 

The Lizter muſt be made ſo wide,as to ſupport 
the Rampire from ſlipping into the Dztch, and 
is taken from 3, to 10 Feet; the More or Ditch 
may be from 70, to 130 Feet broad, that is, 
from E to G, and the depth IF may be 8, 10, 
or 12 Foot deep, the little Ditch ar the bottom 
of the More repreſented by c q g, muſt be as 
large and deep as the Earth and Work will 
give leave. 

Fig. 78. The Coridor and the Eſplanade or Breaſt-work 
on it, is left about 18 Feet wide, from G to C; 
on Which is placed a Parapet, and Banquet, like 
thar on the Rampire, which Paraper or Eſpla- 
ade, muſt ſlope ſo into the Campaigne, that a 
ſtreight line'drawn from Z,the Top of the Ram- 
pire, may terminate OFd, the Slope thereof. 


PROP. 


-— 4 IJ _—_— 
ve 


me, Ry - 


ATE ESE ESEESESTSESTS hk Ns fs = ty by: Se By: lb = 


How to io dows the Prefile of the Wark; accordeng 


_ 6 this 


PROP. VIE. 
able. 3 
_ Feet. 

The Baſe of the Rampart RA vixkethondobiths 7 c) 


———b60 


The Seat of rhe Eſplanade 
The Height CF ———— m—— 


Now to lay down this Profile draw a line ofa 


convenient length as RSOACGD for the level 
or Ground-line, then by your Scale of 26, of 
230, at moſt in- an Inch,. repreſenting. Feet. 
Take our of it 5o'for RA, 16 for R S,'8 


i} 
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6 7: 


Height T'S and «16 

ys ne Talu "rn ——— 16 
po per TalsOA _ — 8 
Baſe of the Parafer TQ ——— ZI 
Ree BU Fly nant Þ 
Exrerio! Herobt MP —— = 4 
Exterior Tali MQ' — — 
Imerior Tali QD —— n_—— 
Braadth of the | 7 any V;L 3. 
Height of it V, X— —T; 
The Terra Plans TV — — 25 
The Livier AE —— - ——_ {a 
The Mote's breadth EG - 112 Fg. 9, 
The Depth of it IF - —— I 
Breadtch at us bottom FH —— - 88 
The Talus EI,: or KG —— 
The Breadth of the little Ditch c g. 18 
The Depth of it = — 

. The Coridor GC = Is 
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$. 4- for OA, 3 for AE, t12 for EG, 18 for GC, 


% 4 


and 60 for CD, and mark them off on your | | 


Fig. 98. Paper (as in Fig. 98.) atS, O, I, K, C, raiſe or 


$. 5. 


let fall Perpendiculars ( by prop. I, 2, or 3. 9. 1. 
chap. 4.) then take 16 for 7: and OQ,, 12 for 
IFand K H, and 6 for Cf, and drawRT, 
TQ:, QA, EF, HG, cf, fd: Then from Q 


_ kroffQL 12, LV 3,QM 2, andLD x, and 


raiſe the Perpendiculars MP 4, DZ 6, and VX 11. 
Then draw VX, XY, YZ, ZP, and PQ, and 
make the little - Dirch by its meaſure, ſo is the 
Profile perfefted : as for the Faus-Bray, they are 
now out of uſe, therefore I omit them. 

The Solid Content of thoſe Earth-Works, 
may eaſily be attained' by the former Rules, 
which Content being got-in Feet, divide that 
product by 324, the Quotient ſhall be the S0/:d 
Plores contained therein, a Flore being 18 Foot 
ſquareand 1 Foot deep. 


Da —_ es a 


SES 4 V. 


Of the Dimen/1ons and Conſtruition of Plat- 
forms, Caveleers and Cazemats in the 
Flanks. 


[ __ are Plantations where Guns 
are to be placed, and are commonly 
made of Plank, and Sleepers , there needeth 
for one Gur, to be but one Platform, "_y 
mu 


———_——_———— 
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uſt be$Feet broad next the Parapet, and 14; 
Feer wide at the other End, and: tf cir nM 


ſhould be 18 Feet. 


2. An Embraſureis the Port-Hole made in the, 
Paraper, . which towards the Gun' mult be, 4. 
Feer wide, and.towards the Car paige 8 Feet: 
wide, whoſe height muſt be proportioned unta 
the Wheel of the Carriage ; and are 16, 18 or 
20 Feet aſſunder. 

4. Cavaleers or Mounts are Matty pieces of 
Farth raiſed on or near the Ru»patt, above 
the Parapet, on which Ordnance and ſinall ſhot 
may be planted. + As to their Conſtruttion I 
ſhall follow the Method of nas who pla- 
ces them in the Gorye of the Baſtion, and gives - 
this Rulefor it; [| faith he ]* © Lehgthen out Fo. 
« the line of defence to E, untill ir.cut the Cap- 
© }al, the Center of your Cavaleer ſhall be the 
« middle point: berwixt ÞP and E, «o'wit at F, 
© then with the diſtance of $4. Feer on the 
* Center F ftrike a'Circle, which ſhall be the 
&* Baſe of - your Cavaleer : Now its height 
ought to be ar leaſt 20 Feet; and if the Work 
be to be faced wirh Stone, or Brick ir needs nor 
not have a Talu above Fy Feet, ſo that the Dia- 
meter at the top will be abour 15 3, Feet, whereon 
ſet a Parapet of 20'Seat, and high, and other 
Demenſions as aforeſaid in the Rampire, and 
there will be a Terra-plana at the top of above 
100 Feet, whereon fix pieces of 75 Band may 
be planted, making Embraſures and Platforms 
as was laſt directed. 

4. Cazemats are made in the Corners of 
the Flanks, and are ſeveral Platforms for Guns 
to be planted on, thereby to be hid from the 

V Bartery 


292 Of Fartifoeation. 
$ 5. FRY of the Mr ; As to oe Conftruttion 
7 hell low” 
rm, and alſo 


- hen Grew ſhall rake uv 

Þ 1, and no mee; The Wy uk of 88 
Fg ALERL ig the Leyel of 
* it from within Pres ihr EY: VR us Free 3 
« -_ Foot Seat, and} in ir FO hah, WP 


fon GeÞl ; D is rhe part thereof "kid 


Enemies Canuon; F is.t | ir 
"EIN * br chi battery. its the-foopd, Caremate, G 


't th an Lot M the 
- Fog ; this is to 0 0G com; Mi the 
Caremate oN t r Whieh 
*[er-be all firry, in of net 

4: Pars: The VI L.A Go Nom PI 


th of thi 
DAS D : = ho ES i 


* Ff, then from che mi eat fa Eee oppoed, | 


"__— « draw F, and letit cut 91, 

Fe T9: « Land: IE e yy 
* Wy Ts Iraw, NO 7 fi allel to the Hank, 
whch bn 24 Feet : Laffly.[faich he] for 
e Ori bg Hind, oiolone the ah. ET 36 
__ Be and alſo F Re eer, then oyn TY, and: 
* make that pat all foi : IS. QUT Carmate 
* hniſhed : te the height of the lower Caze- 
© at, be 6 Feet as betore, ang let, all the xeft 

"be compleated. a as you ſe in the Figure. 


SECT. 


Ir & F* o 
me Dicefen - [hh be 1 be | 


y 


* a th .o ao goo. dd HS eats A” mn ed ©. A7þb 


© 2 


on mg Om. VT CS W106 Ret DD YL. 
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SECT. VI 


Of the Dimenfrons, and Conſtruitions of thoſe 
Out-Works, called Ravelins, Horn, Crown- 
works, &c. | | 

'T: HE Ravel is a certaint Work lying be- 

yord 'the Morte, or Ditch, for the co- 
vering the Cartair, Bridge , and Gare; the 

Angle of the Ravelin muſt not be. lefs than 66, 

nor. much above 100 deg. the manner of deljne- 

ating it is thus. 'Lengthen out the middle tine 
of the Currahs OM unto a convenient lengli, 
then take with' your Compaſſes the length of 
the Curran CC, and ſetting on Fopr in F, rhe 
point of the Fare arid Fark, crofs tht middle 
fine in q ; then iying your Ruterat g,. and to 

che poitits F, draw the lines of the Revyiy q R 

an@ q'S, which ſhall be the” Ground-lines” af 

the Ravelin:' The Mce ſurrounding it muſt be 
half the breadth: of the Grepr Moe; the Ram- 


perrmay be 435 Feer thick, arid ſome 6, 5 or 8 


Feer high, on-which'may ſtan a Parapet equal 
to that of the Ramipire., © FONT 

Now if fromthe 'poitits F' you raiſe freight 
lines into-the Carpiign, at Righe Ariples to the 
Curtain, al fron the points F' fet ot FE, and 
FE, 920' or $8 Feet, then may you joyn EE 
<ittier with; - A; © 


- 


6&6 


Fig. $0. 


Fs. $1. 


Single Tendile : which is done by joyning 


EE, arid'dividing it into four 


equal parts, take 


one/ and: place4rom- D ro N; and f6'draw EN 
T4 and 


» 
- 


CES 


6. 6 


Fig. 


33. 
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and EN, ſo have you a Single Tenail TENE L, 
which muſt have a Mote Rampire, and Parapet 


like the Raveliy. Secondly it may if occaſion 


require be fortified with, A ; 

Horn-Work: which is done by. joyning the 
points E E, and fortifying the Exterior Polygon 
EE as is afore taught's. Or divide FE into'three 
parts ; make ME, and EN equal to 'MO ; then 
draw N M, which divide ſo likewiſe at O and 
P : then draw EO and EP.;' then at P andO 
raiſe Perpendicular: OQ and P R,/fo ſhall MjE, 
Q,O,P,R,E, N, be the Horn- Work which 
was deſired * which muſt likewiſe have ſmall 
Rampires and Parapets, as afore. 

'For © the Crown: Work : 'From the Center 
of the Fort O.draw O MB of a convenient 
length, then from the middle.:of the Rawelin 
ſet off 1000, or $oo Feet to B, then on q, ſtrike 
the Arch D; 'E, ſet off the Curtain, and Demi- 
GorgeP CC, from BroF, and G both ways, 
then draw CGKand:C E » to, terminate the 


Fig. 84. points] and H on. the Counterſcarp ; then: rake 


kw 


1 part of BF of BE, and. {ct itrfram B to M, 


draw” L M, and.MN.;, then for your Demi- 
Ba ions make 'NP and LOes Ac Bl NE, &c. 
En for BE Demi- -Gorges of Fe whole Baſt 108 
in the middle, ler-chem_ be equal. £9,3:0f, the In 
teriour Poligon /E, M. or +Nz0 viz. M Y-.or 
MX ; then finiſh the Baftions, hy Jrawing the 
libes of Defence, and railing Pergendiculars,iar 
making Angles of 98* at ©, Y and P, then 
the Crown-work is finiſhed as defired.- You may 
make Ravelins and other Works :(beforementi- 


-Oned) beforg, theſe Curtains if occaſion require. 


There 


There are ſome other Works which are uſed; 
as Half Moons, ; Bennets, Double Tenails, Counter - 
gards, Hor ſeſhoes, *Prieſt3-Caps, &Cc: which would 
be ſuperfluous to ſpeak of in this place. 

5. Cizradels, are Caſtles or Forts. of the leaſt 
fort, and are. the, Out- ES 
works laſtly uſed, which M *' Built hs om the 

P 010 or the Place, le 
are * commonly of 4 or obo” Dorghers, Gels jf 


5 Baſtions, and are * pla- rebellious, and to be the © 


ced in, fuch Order, that * 1,2 ;2fuge or place of 
there may be two Faces, retreat. © | 
and a Curtain towards Wo | 

the Town : the Conſtruction whereof is after 
_ manner. Lengthen out the line OM, and 
therein find the Center of the C:trade!, the 1n- 
terior Polygon of the Pentagon may be 2 of the 
Curtain adjoyning, or a little more ; the Cen- 
ter of the Square may be on P the point of the 
Interior Polygon, the Center of the Hexagon may 
be near the outward point of the Baſ#:oz of-the 
Town, taken away to' make the Ciradel-in , 
which may be delineated as afore: The Mores 
and 'other Works 'in proportion accordingly, 
and the Rampires as high as thoſe' of the City 
or Town. © BNR: | *S 
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SECT. YIL 


. Of ſome Maxims or Rules neceſſary to by 


Fnows in tereghlar bled 


| 6 lar Farrfegion i any Town of 
Place is to be fortified - hed lieth in an 
Irregular form ; 5. e. whoſe and Angles 


ary EA in the fart 
y of Irregular Ft 
m form pry «ps he pg, VP: dag ball hers 6 
all the Ways, Þ Very 

lhe Wo, Pigs lay foo Bay hee, 


ETD Lk ie are of i immeding 


ro 's; oaljing 0 


phe Birks fuck AH Yo per 
757 = pen et] Pier Be 
MF which willgreaty farvf 


anfl help You: Ta this end know, 


t the fame Law: and Maxims. fax Re-. 


Je -- Fortifications ſtand and' be in force for 
Irregular ; 3. e, that the line of Defence muſt not 
exceed the Pors of a Muſquet, nor the Anglesof 
he Baſtion be leſs chan 60 69*, nor much above 


, {Tia 
2 Tiarno inward e of the Place be leſs 
thari 90%, fir be foe uſt be altered, 'and 


or point may be made the outward poinr of a 


aftivn, 


+ P00 


3. That between Regular and Irregular For- 
rifcations, there is no other difference, but by 
rectifying rhe ſides thar' ate too ſhorr, or too 
long, and altering the Angles that are too little ; 
as for the ſides, if they be above 500, and yn- 
der 1000 Feet, they niay. be. fortified by Bas 
ftipes placed according to the uſpal manner, ar 
the exrreme points thereof; Aur if the fideq be 
between 1000 and 1700 Feer, then in. the 
midſt you may place a Plat Baſtion, and at the 
Extreme Points, place two Baft1ons, as before : 
ol the lingbe leſs than 5ag-Feer, you hay 
engthen it , by. producing, it tato, the Plany - 
As fox a6 lngles, they arg. made granger. op 

ller according as occaſian requireth. For the 
Raiſing the Rampres, Peregets, andothey Out: 
works, they are to be as in the Region, and 
the Out-wark. may be PRC eq before the. Cur- 
tans as was Ny WUOCREY. - 51 6 
' 4- Thar the Capital, in any Regular or Irre- 
gular Baſtion, is found by diniding the Angle of 
the Po/ygon into two equal parts (by prop. 7. 
$. 1. chap.q.) and by prodyging the ling of 
Angular Droifion or Separation, on which the 
duc length. ot the Capicalmauyſt be placed, which 
obſerve tar a general Rule. Dt 


SECT. 
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SECT. VII 


aw 


6. 8. Of the Dimenfions and Conſtruttion of ſmall 
Forts, or Sconces, which are built for the 
Defence of ſome' Paſs, River, or other 
place. HERES | 


"H E N they are made Repular, of 4; 
h 5, Or 6 Baſtions, then they 'may be 
fortified-by the precedent Rules; (but there are 
ethers of ſmaller Dimenſions fit for the ſame 
purpoſe: wiz. Triangle with Demi-Baſtions , 
Square with Demt Baſtions, Parallelograms with 
Demi-Baſtions and Tong, Star Redoubts of four, 
five or ſix points, arid Plain Redoubrs, © 


; PROP. IX. 
Ci 3 613hQ1 1:4 BEN 
BY To'fortifie 4 Triangle, with Demi-Baſtions. 


.* This: Triangle 'may conſiſt and be compre- 

hended of three equal or unequal ſides in this 
Fig. $4, Example: let it be an Equilaterial TrianglePPP. 

Now divide PP into three parts, then take 1, 

and prick off the Capitals PA, &c. and the 

Gerges; make equal thereunto, as PC, PC, 
&ec. then make the Flanks FC to ſtand at 
| Right Angles, and to be; of PCor PA, then 
draw the Faces AF, AF, &c. and the Work is 
finiſhed as required. 


PROP. 


all 


er 
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CRE CUES 6. $. 


To fortifie a Square with Demi-Baſtions. 


The ſides of the Square thay be: from 100 to 
200 Feet, let, PP, be 180 Feet, which divide in- _ _ 
to 3 parts, take, one-for-the Gorges PC, and: far Tir 8 
the Capitals PA,and prick then off all round as ©: 3 
you {ce, then take; of PP, and'at Right Angles 
prick off the #layks CF, then draw the Faces 
AF, AF, &c: and the Figure is compleated. : -.; 


PROP. XL - | 
To fortifie a Parallelogram with Demi-Baſt ions, 
and Tong, © 


Firſt deſcribe the Parallelogram, or - Long- 
Square, PPPP, then divide PP. into 6 parts (the 
ſide on. which-the Jong, or Tenaile, is placed) 
2nd'make MC egyal unto- 5: thereof, and allo . 


MG, and MH.: Draw CG, GG,and CH, HC, Fig. 86. 


then finiſh the; DeomrBeoſtions as before, fo ſhall 
the Work. be, compleated as' was required. A. 
Long Square may allo be fortified as: Fig. the 99. 


"PROP. XL. 


" o fortifie a Star Redoubt of 49 For 6 Ports, 


1. A Star Redoubt of four points may have his 
ſide: from 40 to: 60 Feet: Firſt ;deſcribe the 
Square PPPP, then.divide PP into two parts at” _ 
M; take 5 of PM, (and by prop. 1. 9. 1. <4) Fig, $7. 

| raiſe 
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$. 3. Taiſe Perpendicu/ars round at M , make MA 
equal to; of PM, and dtaw all as in the F; 
ure. 

5 2. A Star Redoubt of frye ports isthus fortified, 
DENY _— on +0 &c, then rm #74 
into. halves at M; miſe the Perpetdicviars MA, 
: make MA equalto 4 of PM, and draw the + 

Fig. 88. jq all reſpetts as the Figure reprefeticerh. 
2- 4 Stay :Redoubs of- ſix poiviis isthus fortified. 
Deſcribe the m—_ PPP, &%. divide PP int6 
twoequal parts at M, then raiſe Perpevdiculss; 
at the M*, ther: make MA-cqual to 5; of PM, 
Fig, 89. or 3 of PP, and draw every reſpective line as 

F you ſee in the Figure. 0 


PROP. XIE... 
To Delineate a Plain Redoubt. 


.\ Plaim Redowbts- are called Grand Redowbt:, 
which-are uſed as Batteries ih Approwehes, whok 
Fig. 90. fide may be from 60to 8o Feet; of: Perir Rediuts, 
:; Which are:uſed for: a Com of Guards in the 
Trenches, and may be from 2& to 50 Feer, and 
are framed and delinearediinvalt reſpects as you 

fee m Fig-96. / | the Wii 
The Profile's to be ſet on theſe ſeveral Works, 
and the Mores, ard alterableand uncertain, for 
they being ſometimes uſed in Approaches ; then 


they do require-'the Breaft- at the Botrom. 


to be 5 or $ Foot wide, and the Interior Height 
6, and the: Exrervor: 5' Feet, and: the! More to be 
either 8, 1o-or 12 Feet, ſomerimes 1 or 
20 Feer wide: at the. bottoity, and the height 
of 9.,, 8 of 9 Feet, to have two, or thrde 

| alcents 


of 


Of  Forti fication. 3ou 
aſcents to riſe ro the Paraper. There are many 
ather things belonging to this Are, which the 
1mitation I am bound to, will not permit here 
to.be treated of. 


Ln —— 


—_ —_— 


CHAP. XIV. 


of Mulitary Orders, or the Embat- 
telling and Encamping of Souldiers. 


—— 


DK ———— 


SS 1. k 


Of the Embattelling and Ordering of Soul- 
diers. | 


B' TTALILS are confillered eitber ins ve- 


[pet# of: rhe: nurwber of Men, or in- ne 
of the farms. of Ground. _ in. the > yo 
| the. number of: den, if. 15; either. a: Square 
Battail, a Double Battail, a Battail of the Grawd' 
Front, or a Battajl of any proportion, of the nunuber 
in Rank to the number in File, In reſpet& of the 
form of the Ground, the Battail is either a Geome- 
trical- Square of Ground , or a Jong Square of 


Ground. Tor the Diſtance, or Order of Souldiers, 
martialled 


6. 8. 


— IE TIER "yo 

go2 Of Militaiy Orders. 
martialled is Array , ts diſtinguiſhed either nth 
Open Order, which is when the-Centers of their 
places.ave 5 Feet diſtant aſſuunder,' both in Ran 
and File, or Order ; which is when the Centert 
of the places are 3 3 Feet diſtant both in Rank and 
File ; or elſe 35 Feet in Rank, and 7 Feet in File, 


PROP. I. 


To Order. anj number of Souldiers into @ Square 
Battail of Men. 


Admit it were required to Martial into a 
Square Battail '16129 Men: To doe whichex- 
trat the Square Root of 16129-(by prop: $; 
6. x. chap. 1.) which is 125, therefore you are 
to place 127 Men in Ra»k, and alfo in File. 


PROP. IL 


To Order any number of Souldiers into a Double 
Battail. 


Admit 16928 Men were to be Martialled 
into a Double Battail, extratt the Root of half 
the number of Men ; 5. e. 6f $464, whoſe Root 
is 92, therefore I ſay that 92 Men muſt be plas 
ced in File, and 184 in Rank, to order that 
0 of Men propounded into a Double Bat- 
tall. 


PROP. 
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PROP. HL 


7 Order any number of Souldiers into a Battail of 
the Grand Front. 


Admit 16900 Souldiers were to be Martialled 
into a Battail of the Grand Front, that: is Dus- 
#ruple. Extract the Square Rootof 4225 (that 
#2 of the Men) the 'Root is 65; therefore T 
fay.65 myſt be placed in File, and 260 in Rank, 
#o-form a:Battail of the Grand Front. 


PROP. IV. 


Uny number of Men, together with their diſtance 
in Rank and File, being ys unded, to Order 
of 


them into a Square Battail of Ground. 


Admit 2500 Souldiers were to be Martialled 
into a Square Battail. of Grognd , in ſuch ſor 
that their diſtance in -Fz/e ſhonld be 7 fzer, and 
in Rayk 3 feet, and 'tis required to' know how 
many Men muſt be placed in Ravk and in File 
to draw up 2500 Men into Square Battail of 
"the Ground, According to prop. I.$. 1. ch. 1. 
fay, As 7 tO 3, So 3s 2500 to 1071, &Cc. 
whoſe Square Root is 32, &c. Therefore I fay 
32 Men are'to be placed in File. Now to find 
how many Men are to be placed in Rank, di- 
vide 2500 by 32, the Quotient is 58, which 
are the number of Men to be placed in Rank, 
and 4 Men to be diſpoſed elſewhere. 


PROP. 


9. 


$. I; 


$. 4. 
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PROP. V. 


Amy number of Souldirs propeynded , to Orda 
them in Rank and File, according to the reaſon 
of any two Numbers given. 


Adwie 6460 Souldiers att to be Martialled 
into Array, in fuck Order that: the ftiumber of 
Men placed in File, ſhall bear fiich proportion 
to the number iti Rank as 5 to 24 ; (according 
to prop, I. 6... Chap: 1.) fay as } to14, ſd is 
6400 to 11885, &c. whoſe Square Root is 109; 
&c. the number of Men to be placed in Rank, 
by which divide 6400, it produces, $$, &c. 
the number of Men to be placed in Fit; and 
+8 Men to be employed elſewhere. 


SECT. IL 


Of Caftermetation, or (uartering and En- 
camping of Souldiers. 

Px Qarering and Encarnpi ; of Souldiers, it 
is requiſite, the Luarrer-Mafter General, and 


| all other under Qgearter-Meafters, be killed at 


Foot meaſure, that fo they lay out their 
Quarters as direct6d, 

The commort allowance for the depth of 
Ground, that a Regiment of Horſe or Foot will 


caks up; the witleneſs mult be anſwerable jo 


UF Military Drders. _ 
the Number of Men 200 Feer for the Hurs in 
{ngth, and\10d for the Commanders; and Sut- 
ders, before thetn;' every rwo Sonldiers toa Hut; 
$ Feet broad: arid 8-Feerdeep, 2 Feet Hur; from 
Hut, ſorhatrhere may ſtand 26 Hatsin the 260 
Feet; the Ally'betwixt Hur; | and Hut,” may be B 
Feer, that is +6 Feer-in width, and'200inlength 
for 40 Men;which i$:4200 Feet, and for the io 


| Feet mors;'i6bo Feet, Mn all 4800 Feet, and 


there muſt be 25 Rows of Huts, for 1000 Men; 
fo- that for a Regiment of Foo Containing 1000 
Men, with Officers, and Sutlers, will take up 
120000 Feet, which is 2 Acres and 4 Roods, 
which becauſe of Ways may be allowed 3 Acres 
bf Ground; for every Regyued, which may be 
350 Feerdeep, and 37o Feertwide; or near 360 
foer ſquare: Now if to00 Men,Offcers, Swuilers; 
High-ways and all take up a Squareof 360 Feer, 
how many Feet ſhall the Side of a Square be 
wherein 10000 Footmen, &&. may be encamped ? 
ſay (by prop. 1. chap.t.) as tooo;to 10000 ,fo is 
the Square of 360; viz. 129600, to 1296000, 
the Square of $138 Feet, which is very near 30 
Acres of Ground. | RE 
For the Quartering of Horſe; you-muſt keep 
the ſame depth of 3oo Feet fot all; and take 
200 Feet for the Huts, the Horſe” Huts muſt be 
10 Feet deep, and 4 wide; fo that 12 Horſes 
tay ftand/in ene'Hut together, which is 4$ Feet 
long, and 10 wide; and 6 Feer a Streer ; The 
Hut: for the Troops, will be 6, for 12 Troops;now 
Conceiys a'Regiment to conſift of 8 Troops, $0 to 
4 Troop, it will take up leaving 20 Feet Streets, 
and Oratbawayid; very near as much Grognd 4s 
# Regiment of Foor, Ways and allmuſt be allowed 
X J Acres 
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$ 2. .3 Acres, near;360 Feet ſquare that 10 Regi 
ments of Horſe will ;take up:30; Atres.: More- 
over, it will be needfull and, you-may-very wett || ;n 2 
allow, as much-ground as ; borh, Hor/e.and Four ut 
willtake, forthe Train of Artillery ittuallers, Pa- || Tha 
rage Places, e&e,.From theſe conſiderations the y0v6 
young beginner, nay'evenzhe; better practiſed }} 137 
.Souldier may receive help;;and thereby be ena- 


| F bled to Encarp an Army if required. re 
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1 @ Prece of Ordnance. + Chg 


'Botly, either of. Braſs, or. ſron, cal 
formed. and made hollow by 
Art, and proportion, to'offend. afar off, with a or 
Ball of Iron, Stone, or any Artificial Subſtance, if 
charged with Gun-Powder, in its charged Cilin- rhe 
-der, which being fired, in an .inftant performs be 


Us 


i.Defin. A -CAN N ON. is a'long round Ex1 
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4s deſired Effet: This Leong 
Machine was inverted by © This Mzhtary Engine 


; Bombarda, Gun, Can-.! 
an Eng /ihman, and firſt non,' &c. So called from . 


-Þ in y.; ractice by che Bombo: ,- 4 reſounding 
| enetians againft-rhe Ge- Noiſe, Cannone, or Can- 
noveſes at Chiez%a, Anno non, fromthe likeneſs it 
1376. ant 1: holds 'with his Canna, 

F Bore, . dr Concavity ; Ar- 

& ety tigleria, from, Artiglio, 
the Talons, or Claws 'of - Ravenous Fowls, becauſe its 
ſhot flying afar off tears and defaces all that it doth meet ; 
from whence ſome *Natures of this Machine are called 
Smeriglii,. long winged Hawks, Falconi, Faloonets ; Paſſk 
volanti, ſwift flying Arrows, Kc. © 


2. The Superficjes of the Mettal, is the out- 
ſide round about the Pzece. | | 
.3.. The Body is' the Subſtance of the whole 
Maſs of Mettal. WE 
'* 4. The Chaſe is the Concavity of the Piece, 
in which they-put the Charge. | | 

5. the Muzzel is the Extremity of the Chaſe 
by which you load; and unload rhe Piece. 


$. t. 


6; The Calibre is. AB the Diameter of the Fig. 91. 


Muze! of Mouth. ' - a os 

7. The Touch-hole; is that little verr, which 
palleth from the Convex Superficies, to the very 
Chamber of the Piece, nrade to give fire to the 


' Powder within as C,  thar which encloſeth the 


Extremity of the- Chaſe about the Teuch-bole.ts 
called the Breech or Coyl. omg: RE 

8. The Caſcabel is the Pammel” at the Breech 
or QoylasD. | | a 
| The Trunnions; are pieces of Metal fixed unto 
the Exterior Superficies of the Gun ' on whick 
be moves in the Carriage as E, E: oe 
NZ The 


6. 1. 
Fig. 91. 


Fig. 91. 


6. '% 
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The Body of the Piece, is that which is conf 
prehended-berwixc the, Concer of the Trunxio 
and the Caſcable EG. 

The Facans Cylinder ga comprehended betwixt 
the Cent.of the Trunnions &« the Muzzel as ER. 

The Frees, or Muzzel Ring is that thick Cor- 
»i/b which ingompaſſeth the-Conwex Superficies of 
the Piece at I, The Baſe Ring is KLG, The 
Reinforced Ring is M, The Trunnion Ring i; N, 
and the Corniſh Ring is O. | __ 

The Line of the Cylinder, is.a direct line ima- 
gined to be deſcribed along the Chaſe Paralle/ 
unto the middle of the Chaſe'as XZ. 

The Line of Metal, is a line touching both 
Corniſhes, as MINI. 

The Diſpart line of the Piece, is the difference 
betwixt the. Semidiameter of the Muzzel, and 
Baje Ring as theline IH. | 

The Yew of the Pieceis the difference betwixt 
the Diameter of the Shot, and the Mouch of the 
Prece, ase d. 

The Chamber, or Charged Cylinder, is that 
yore ofthe Chaſe towards the: 7 owch-bols equally 
arge, Nor narrower in one place: than in ano- 
ther, and doth contain the Powder and Bol. 


SECT, It 
Of the Dimenſion of our Uſual Engliſh Can- 
#04, and other Ordnance, &c. 


TN the] following Table I have &t down the 
length and weight of ir 'y > grs 


Ordnaxce, the, Diameters and Weight of t 
- Bullets, the length and breadth of their Ladle, 


the Weight of Powder ta Charge them, &«c 
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PROP. I. 


How to know the different Fortification of a Piece 
of Ordnancs. © | :." Pr 

In fortifying any Piece of Ordnance there are 
three degrees obſerved, as firſt Legitimate Pieces, 


- - which are thoſe that are ordinarily: fortified ; 


ſecondly Baſtard Pieces, which are ſuch whoſe 
Fortification is leſſened ; thirdly Double fortified 
Pieces,” or extraordinary Pleces. _ 

The Fortification of any Piece of Ordnaxce, 
1s accounted by the thickneſs of the Metal at 
the Touch-hole, Trannions, and at the Muzzel, in 
proportion to the Diameter of the Bore. 

The Legitimate Pieces, or the ordinary fortifi- 
ed Cannons, have z at the Touch-hole, { at the 
Trunnions, and 3 at the Muzzel of the thickneſs 
of the bore, in thickneſs of Metal. Baſtard 
Cannons, or leſned Cannons, have 3 at their 
Touch-hole, or 13, and 2 at their Trunnions, and ,; 
at their Muzzze/:the Double fortified Cannons have 
full one Diameter of the Bore in thickneſs of Me- 
ral at the Touch-hole, and it at the Trunnions,and 
3; at their Muzze/. Now all double fortified 
. Culwerins, &c. are 1; at the Touch-hole, 3; at the 
Trunnions, and ,? at the Muzzel, and the Ord+- 
nary fortified Culwerins, are fortified every way 
as double fortified Cannons, and leſhed Culverins 
as Ordinary Cannons in all reſpects. Ei 


PROP. 
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PROP. HH. 


. «nd what for ſervice, for any.Piece of Ordnance. 


For Cannons take : of the weight of their Iron 


' Bullet of good Corn Powder for Proof, and for 


ſervice {the weight of the ro Bullet is ſufficient, 
eſpecially for Iro» Ordnance, -Which will not en- 
dure ſo much Powder, as Braſs ones will receive 
by 4 in Weight, for Culverins allow. the whole 
Weight of the Shoot for Proof, and 3 for Ser- 
vice. For Sakers, and Falcoys, take + of the 
Weight of the Shoot, and- for leſſer Pieces the 
whole weight may be uſedin ſervice, untill they 
grow hot, . but then there, muſt be ſome abatre- 
ment made at. diſcretion, and take 14 of the 
weight of their Iron» Bullet for Proof. 


PR Q.F.: UL 


To know what Bullet is fit to be uſed in any 
Piece of Qrdnance. 


The Bulle: muſt be ſomewhat leſs than the 
Bore of the Gun, that ſo it may have vent in 
the diſcharge, ſome Authors affirm 4 of an Inch 
kſs than the Bore will ſerve, all Ordnance, 
but this vent is too much for a Falcon, &c. and 
too little for a Cann : therefore I approve them 


to your Uſe, which is to divide the Bore of the 
Gun into 20 equal parts ; and let the Diameter 
of the Bullet be !2thereof, according to which 
proportion the precedent Table is calculated. * 
X 4. PROP. 


Of Gunnery... 3Ii. 


Mathe- : 
matical 

Mannal. 
pagel65-, 


lot, but commend Mr. Ph:/l:pes's proportion * * In bs | 
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PROP. IV. 


By knowing the proportion of Metals one to another, 
' and by knowing the Weight of one Ball, to know 
what any other ſhall weigh. 


The common received proportions for Me- 
tals are theſe. Ag” 
 Leadis to Iron as'2, to 3. 

Lead is to Braſs as 24, to 19. 

Lead is to Stone as 4,tol. 

Tron is to Lead as 3, to2. 

' Tronis to Braſs as 16, to 18, 
Tron is to Stone as 3,to 8, 
The more exaCt proportion betwixt Metals 


are thus known. Admita Cube, or Ballof Gold,. 


weigh 100 /. A Cube of any of thoſe Metals 


enſuing of the ſame bigneſs, ſhall bear ſuch pro- 


portion, as followeth, to the ſaid Cube of Go/4. 


li. pts, li. pts. 
Gold. I90 00 | /ron. 42 10 
Quickſilver. 71 43 | Tinn. 38 95 
Lead. 60 53 | Stone. 15 80 
Ser. 54 39 | Water. O5 68 
Braſs. 


1 

\ Itistheopinion of Þr.'191bard in his TaFome- 
tria, that a Bullet of Caſt Iron, whoſe Diameter is 
'4 Inches, doth weigh 91. Averdupoize weighr. 

Fj ow of _ what any other Buller, or Cube 
ſhall weigh; fay (as in prop. 4. chap. 1.) As 
the Cube of the Buller. pie. is to his 
weight, ſo is the Cube of another Bu/let given, 
fo his weight, and ſo obſerve ſtill this propor- 


f!on. | 
nt SECT. 


Of Gunnery, 313 


1 SEC YS.. 2 


Of the Clallfeation of an able Gunner, and 
neceſſary Operations before ſhooting, and 
in ſhooting, | 


A Gunner ought to be a Man of Courage, 
Experience, - and Vigilant ; he ought to 
have good skill in Arithmerick, to know the Ex- 
traction of the Roots, &c. He ought to have skill 
Geometry, to take heights, diſtances &c. to know 
the Diviſions and Uſe of his C:re/e, Aundrant,and 
LYuadret ; to know how to level, and to lay 
Platforms, and to raiſe Batteries. He muſt know 
the Names of all ſorts of Ordnance, their Weight, 
the Height of their Bore, the Height and Weng + 
of their Shox, the length and breadth of their Lo- 
dles,, how much Powder to uſe for proof, and 
attiqn'; The Shoots. Level, and the Shoots Ran- 
dom; He muſt know the Namesof all the Mem- 
bers of a Piece of | Ordnance, he muſt alſo know 
the lengrh, thickneſs and breadth of all manner of 
Carriages, and muſt know all the parts thereof: 
Viz. the Cheeks or Sides,the Axtree, Spokes, Nave, 
Hoops, Tranſomes, Bolts, Plates, Drawing-Hooks, 
the Clout, the Hole for the Linſpin, the Shafts, the 
Thitl and Thill-bolt, the Fore-lock, and Fore-lock- 
keys, Capſquares, the Fore-lock-pins and Chain, the 
Pintle and Bolt-bote, Fellows, Nayles, Fellow-bars, 
Stirropes, the Ruts of the Wheel, Dowledges, Beds, 
Coines, Leveres,' Hand-{crews, &c. He muſt alf6 
know how to make his Ladles, Spunges, Cartrid- 


Les, 


þ. 3- 
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3 gs whether of Paper or Canvas, and to have 


y him Formeres of all ſorts, Sheep-skins undreſt 
to make Spunges, Powder, Shot, Needles, Thread, 
Paſte and Starch, Marlin, Twine, Nails, Hand. 
ſpikes, Crows of Iron, Granade-ſhellg,."and Mate. 
rials for Compoſition, Faſces, BudgBarrels, Can- 
»0n-Baskets, &c. Theſe boing al things he 
is to know, and at all times to haye\ready by 
him,and he is more particularly to know theſe 
following parts of his Art: As, 


oP.RKOP:;-Ei 7 


How to Tettiate, Duadrate, und ' to Diſpart''s 
* Piece of Ordnance. | 921 


I. To Tertiate a Piece, ' is to find whether.it 
hath its--due thickneſs at. the 7rammnions, Touch: 
hole, and Neck ; 'if the Trannions, and the Neck 
are in its due order, and the Chaſe ſtreight. 

2. To Luadrate a Piece mqunted, is to. ſee 
whether it be.directly placed, and equally: .poi- 
zed in the, Carriage; which is known by find-, 
ing in_the Convex Superficies of the Baſe, and! 
AMuzzel Ring ; the point' which-is Perpendicalar, 
over the. Soul of rhe Piece: which may be found 
by the Gunners Inſtrument, + called a - Level; 


an Inſtrument whoſe uſe is-ſo vulgarly known, 


that it needeth not my Explanation. 

3. To Diſpart a, Piece, is-to fix, or elevate on 
the Convex point of the Muzzel Ring, a Mark, 
as far diſtant from. the Cylmder, or Soul of the 
Piece, as is the point of the , Baſe-Ring ; to the 
end, that the YV:/ail-ray which paſſeth by theſe 
marks, may be Parallel to the Chaſe, Soul, or. 

Cy: 


*» > 5 


”"” Wy ar,” — _ 
W, 3 TT Ob 
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Cylinder of 'the' Piece. Now the Di/part, 1. e. 
the difference. of the Semidiameters of the Cor- 
ziſhes, may be by a pair of Calliper Compaſſes at- 
rained. Which found, place on the Top of the 
Corniſh-Ring, near the Muzzel, over the mid- 
dle of the Inferior Cylinder. 


2 & CF. --Ih, 


To know how far any Piece of Ordnance will 
ſhoot, GCC. | | 


As to the-ſeveral ſhootings in Artillery,  Au- 
thors differ much in their Judgments, and Opi- 
nions, but they all unanimouſly agree that the 
Ball being ſhot forth flies through the Air, 
with a Violent, Mixt and Natural.motion ; de- 
ſcribing a Parabolical line, in whoſe beginning 
and ending are lines ſenſibly ſtreight, and inthe 
middle carved: In the beginning the Impreſt 
force driving forward by the Fire, the Natural 
gravity of the Ball doth deſcribe a Rzghr-line, 
called the Diret# line, or Rangs of the Ball's Cir- 
cute, 

In the middle that force diminiſheth, and 
the Natural Gravity 'prevaileth, ſo that it de- 
{cribeth a curved line, called the Ball's mid2le 
Helical or Conical Arch * ; In the End the Nat«- 
ral Gravity overcoming the Impreſt violence, 


9.. 3. 


Fig. 92. 


4 SCP Mb. 
Diggs 


(which becomes altogether weak and faint) de- '/ hrs 


ſcribes a-new righr line, called the Balls declining 
line, in which the Ball rends towards the Center 
of the Earth, as towards a Place natural untoall 
heavy bodies : See Figure the 92. Theſe motions 
are ſomewhat longer, according as the Piece is 

| mounted 


Pantame- 
tria, page 
179. 
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6 mounted from the level unto the Angle of 45 
* 3* deg. which is called the Utmoſt Randors : The 
Elevation of which, is regulated by the Gunner, 
Luadrant, the Uſe of which Inſtrument is 
i generally known, and by ſo many Authors ful- 
ly explained, that I here crave leaveto omit it : 

But take cheſe for General Rules. 
General r. That a Shoot at Right Angle , ſerikes more 
Rules tobe wiolent and furiouſly than at Oblique Angles, 
ther therefore Gnnners uſe when they are to batter . ave, 
wad a" a Tower, Wall, or Earth-work, to ſhoot point blank 
down of a at the Objett, Tire by Tire; by diſcharging all the 
Place, or Pieces in Battery againſt the ſelf ſame Objed, in 
— of the ſame Inſtant, holding it for a Maxim , 
' Breaches. ha; ren Cannons diſcharged together, do far more 
Execution than diſcharged one after another. Now 


at Oblique Angles they ſhoot either Croſs-ways 


or by rebounding. 

2. That the ſpeedieft way to make a Breach in 
a Wall, &c. Is by ſhooting at. the Objett from two 
Batteries, which rums ; more ſpeedily than by 
/*riking the Objeft, with one Battery, at Reght 
Angles, although that one Battery, hath as many 
Cannon as the other two hath. 

2. That if you were to batter a Flank, covered 
ith an Orillion, ( which becauſe you cannot poſſi- 
bly batter it right forward ) you mn#t therefore of 

* 4c Peceſſity batter it Obliquely, by way of Rebounding, 
- gg '*" thus: Chuſe a fit place in the Curtain to be 
learned your Objef, on which you may play with 
D* Chales, your Battery obliquely, fo that by a rebound 
- en the 4th the ſhoot may leap into the Flanks, holding for 
OP. of a Maxim, in this operation, * That the Angles 
oy % of Incidence and Refiettion are Equal. 

Euclid, Naw we come to ſhew the length of = 
Right 
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Right Range, of all our Common Engliſh Ord- g, ». 


nance, Which is ſet down in the precedens Ta- 
ble, in which the Cam exceed not 185 Paces, 
&c. Eſteeming the Pace 5 Engliſh Feet, nor his 
utmoſt Random above 1850 Paces, which Table 
ſo ſheweth for all other Natures. | 

As for the Ranges, and Randoms, to the ſeve- 
ral Degrees and points of Mounture of. the 

uadrant, T have hereuntoannexed the Tables, 

culated by' che Experiments of fundry moſt 
Eminent Artiſts, whoſe Works will perperuate 


their Worth and Name to ſucceding Genera- 


cons. 


A Table of Ranges, and Randoms, to the feeral 
Degrees of Mounture of the Quadrent. 


A. TABLE OF 

{ |; 

Right Ranges - Randoms or t 
Points Blanks.  Firff Graze. 

o 192 ©j 19 

- 209 i lj 298 
WE. £ 227 2 404g 
SS < * 26) yg 4 "686 
> © 278 S. 5.8. 742 
"f = @ 6 S 828 
© ; b 320 = 3.8 Rae 
+ ob. a, he "7 1129 
* 10. % 354 2 10VX 1214 
> 7 & 

S 20} 454 & 20-2 1917 
2 30S 693 |& 30% 2185 
& 40S B55 |2 40S 2289] 
& 5o'g 100 |Þ go 2283 
_ Gol 4. 1140 60. = 1792 
R 70/s 1220 79E 1214 

8o 130c 80, I 000 

| _go] 135) | 90 | 
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The Uſe of the Table of Randoms 


This Table is moſtagreeing to Cannons, and 
Culwerins,. and the greateſt ſort. of Ordnance, 
the Uſe thereof is thus. 70 | 

Admit a Sakerto be mounted. to 3 deg. ſhoots 
the Bullet 323 Paces; how far. will it ſhoot be- 
ing mounted unto.7 deg. Say (by prop. 1: chap. 1.) 

As 510 the Tabular diſtance. for. 3 deg. of 
Maouncure, to 323, the diſtance found, 

:So is 934 the Tabular diſtance far 7 deg. of 
Mounture, to 591353, the diſtance reguired, 
which the Sakey according to this, Experiment 
ſhall ſhoot ar 5 deg. of Mouriture, | _ | 

Mr. NYE in-hisBook of Gunnery printed 
Anno, 1647, ſaith he made an Experiment by a 
Saker of 8 Feet long, which he loaded' with 
three pourids of Po3vder, of dn exact weight, 
both Powder and Wad at every charge, every 
time ramming it down with three equal 
ftroaks, as near as poſlible; but on the Buller 
he put ho Wad, becauſe the Saker was mounted ; 
And thus he made: four Shoots, each of them 
half an Hour:after the other, that 1o the Piece 
might be of /equal temper, *and. mounted his 

Piece to theſe:q degrees of Mounture, viz. 1 
deg. 5 deg. 5 deg. 1o deg. and found theſs 


Randoms. 


At 1 Deg, the Random was 225 
Ar 5 Deg. the Random was 416 
At 7 Deg. the Random was 50g 
At 10 Degs the Random was 6439 


 Paces. 


this ] 
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According to which Experiment, he framed 

this Table of Randoms. - X 

| | | | 


Deg. ' Paces Deg. Paces 
©) 206 | 6 451 
1 II$\0 T7: by Fa 
| 2 | 274 | 8 7 oi 1 
$:.' 323 1 9 5 377 
4 I 
5 


il 379 | 9 i630 | 


©. a 4 bel 
CE e_——_—_—_— 5p —_————_———_ 


415 


Captain HE X A M in his. Book of Gan- 
nery, ſhews how by finding out the 'Randoms of 
a Cannon, for the firſt Degree of 'Mounture, 
thereby rofind the” Randors for every\Degreejto 
45 deg. or utmoſt Random, and'this is his Ryle 
tþ perform it. Firſt find how many! Paces the 
Carmon will ſhoor being laid level by the Metal, 
(which by him is accounted '1 deg. ) Then di- 
vide the diftance found, by Fo, then multi- 
ply the Quortientby x1, ſo ſhall rhe product ps 
the greateſt Digreſſion, or © Difference betwixt 
Rangs, and Reng ; which being divided by 4 
the Quotient giveth the Number'of Faces, whit 
the Buller will loſe in the other Rangs, fr 
Degree, unto Degree; according to this Rhle, this 
Table is calculared. | 


w 
F won Ef 
. % \ 


\ 
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img aPacel z Foot. 


—_— 


A Table of Randoms to 45 Degrees, account- 


GE ms am. 


Paces.| Diff. | 


9775| 235 
I000!] 220} 
2I5 
2I0 


| 
j 


1 
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. 


] have hereunto alſo annexed the Table 
talculared by Alexander Bianco, for all ſort of 
Ordnance, ( which Table I account one of the 
beſt that was ever yet found Extant) In his 


| Work printed 1648. 


A Table of Randoms for the firſt fix 
Points of the Gunner's Quadrant, 


— 


F, alconet. 


Falcon. 
Minton. 


Saker. 


Demi-catver. 


Culverin. 


'Demi-cannon. 
Cannon of 7. 
[Double Cannon. 


Points. 


I 


. woo! 


559 
459) 
625 
125 
750 


25 
£ 
:1 59) 


2 | 3 


637] 795| 


935.1166 


755] 954 


106211325 
12321537 
1275|1590 


1052,1325 


ju 


4 
8 
2 


1026 
1125 
1653 
1710 


EL 8 


T 


5 
54113091320 
107111080 | 
1487 1500 
1725,1740 
1785/1800 | 
1425114871500 | 
1147;14311459, 1505 


832, 900 


I620 


1275:159017 To.1785'1500/ 


S& & £, 


IV. 


Of Shootins in Mortar-Pieces: 


i Mortar-Piece is a ſhort Piece, with which 

. they ſhoot Bombs, Granado-Shells, Stone- 
Balls, &c. not by a Right line bur from a Cur- 
ved, from on Fight ; ſo that it niay fall where ir 
M ſhou'd 


6. 4: 


6. 4 
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the Carriage, in all reſpects as you fee in Fig, 
Fig. 93. 93+ in which A ſignifies the Carriage, B.the Mor- 
tar, C the Courſe the ſhoct flies, and D the Place 

on which it falls. 
Bombs are great hollow Balls of Tron, or 
Braſs, in which are put fine Sifred Gun-Powder, 
which by a Fuſe, they proportion to them a due 
Fire, that ſo they may break afloon as they fall 
amongſt the Enemies. Theſe Fuſes are ſmall 
Trunks of Wood, Tinn, or Iron, filled with a 


> are of the ſame form with Bombs, only ſinaller, 
and many times are caſt by hand, and are made 
of 1rcn, Bra{s, Glaſs, or Earth. 

Now in Order to the well ſhooring in thoſe 
kind of Machines called Morrars, 'tis requilite to 
obſerve theſe following Rules : as, 

I. That before you make a ſhoot at any Place, 
you find the diſtance thereof from your Mortar, 
which may be obtained by Prop. 3. $. 4. Chap. 9. 

© 2. That the Bombs, or other Bodies that are tc 
be ſhot, be of equal weight, otherwiſe the ſhoots 
will vary 

3 That the Carriage in breaath be alays on a 
Level, and without any deſcent, that ſo it may net 
leap in diſcharging. | 

4 That the Powder with which the Mortar is 
lcaded, be always of the ſame force and weight. 

5. That the Charge of the Mortar, as well in 
Powder as in Wadding, be always rammed tm 21th 

blows equally beavy, and of equal number. 

6 That the Wadds be always either of Wood, 
or Tampeons, or elſe of Okam, for the ſtrongeſt 
dives it fartheſt 

- That 


$. 4. ſhould be deſired : Now this Mortar is placed in 


prepared Compoſition for that purpoſe. Granadves | 


that t 
Comp 
oot 
= 
poſits 
Wat! 
brea 
I th 
you 


 Randoms of theſe Pieces 1s very. nece 
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7. That the Fuſes be newly made, in thoſe days 
that they are to be uſed, and that they be made of a 
Compoſition proportionable to the Range that rhe 
ſhoot ſhall make in the Air, ſo that the Bomb may 
break in the very moment of its fall ; which Com- 
poſition muſt be ſuch, that though it fall im the 
Water, yet not to extinTuiſh, but the Bomb there to 
break, Now before we proceed any. farchef, 
I think it neceſſary, to ſhew how to compoſe 
your Ingredients for your Fuſe. 


FLUP.L 
To make Fuſes for Bombs, GC. 


The Compoſition for Bombs muſt be of a 
flow motion, that ſo time enough may begiven 
to throw either Bombs, Granadces, Fire-balls, 
Thundring-Barreli, &c. "They are compounded 
of theſe Ingredients, thus : Take a pound of 
Gan-Powder, & of Sulphur, + of Salt-Perer, well 
beaten, dry, and ſifted ſeparately, then mixit, 
and make up your Fuſe thereof : Or take 
Powder of Benjamin, and Small-Coles, all well 
beaten and mixed together with ſome Oy - of 
Piter, and fo fill your Fuſe therewith. | 

Now the uſe of Mortar-Pieces, being for the 
moſt part to ſhoot up at Random, pow” $65 the 

ary to be 
known : Therefore hereunto have annexed the 
Tables of Randoms, calculated by the Experi- 
ence of the beſt of Authors, which have wrote 
on this Subject; moſt of which do agree in their 
Randoms, although they are in a ſeveraldreſs: 


> Diego- 


$. + 


$: + 
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Diego-Uff ano-Zutphen in his Works printed 
1621, hath calculated theſe two following Ta- 
bles, rhe one for the 12 points of the Luadran 
the other for every Degree, taking the one Hal 


of each Number, and fo 'tis reduced into our 


Engliſh Paces of 5 Feet, which Tables were 
eſteemed and made ufe of, both by Captain 
Hexam, and Mr. Nortoy, and are as followeth, 


————— 


1A Table of Randems for Mortar-Pieces, to the 
' 12 Points of the Gunner's Quadrant, cal- 
culated by Diego-Uffano-Zutphen. 


583 570 534 468 377 248 100 
6 5 4 3 2 I O 


hk 13 ET bo .1+7-:.15 
583 579 $34 468 377 243 ooo 


Now ſuppoſe the Mortar to be placed at ©, 
the Pricks in the middle line reprenteth the 
ſeveral Randoms, numbred with the Degrees of 
the L2nuadrant, forward and backward, unto 
which the ſeveral Raridoms are ſet ; ſo you ſe 
that the Mortar being levelled point blank, 
throweth the Bomb roo Paces, if the Mortar be 
mounted one Point, it throws the Bomb 248 
Paces, ec. untill 'tis mounted to the 6? point, 
Cs x 553 Paces, 


"> ,", SID 
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83 Paces, which is the utmoſt Random : Now 
if the Mortar be mounted higher to 5,8, 9, &c. 
Points, the Randoms decreaſe again as before 
they did increaſe: as you ſee inthe Table. 

But in thoſe latter Randoms there lieth a 
great miſtake, as ſhall be made palpably appear. 
For if as they are diſtant from the ſixth Point 
you make them equal to one another, then the 
Random of the 12 points, muſt be equal to the 
Random of © point, or the Level Random,which 
is 100 Paces from the Mortar. Now it is con- 
trary to all Art and Reaſon, to think that if the 
Mortar be elevated to the 12th. point, z.e, bolt 
upright,it ſhould ſhoot the Bomb 100 Pacesfrom 
the Mortar; no, it cannor be; but according 
to all Reaſon the Bomb muſt fall down either 
on, or near the Mortar, and not 100 Paces diſ- 
tant, as is moſt erroneouſly conceived ; the like 
errour is in the following Table of our faid 
Author ; but becauſe Mr. Phi/lipps in his Ma- 
thematical Manual hath amply demonſtrated 
their Errours, I therefore ſhall ſay no more to 
the Errours that have been a long time gene- 
rally conceived ' and embraced asa truth, but 
now ar9 removed. | 


A Table 


9. 4 
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A Table of Randoms for Mortar-Pieces, t6 
. every Degree of the Duadrant. 
| 23 480| 66 
24 490| 65 
25 Joo 64. 
26; Flo| 63 
27 FIS| 62] 
25 525] 61 
29/ F31] 60 
s Ss 39, . $368 59 
T 8 31.8 5402 58 
T 8 32'S $43/S J7 
S E 33S 549]5 56 
S © 348 5$52[D 55 
E 2 35 555 $4 
- 9 26 = 4 
2 a 9% -Q 
S RS 38h $730 51 
39, 577] 50 
49, F580] 49 
4I| 581 4s 
42] 582] 47 
43] 583] 46 
44] 584 
| 22 | 45) 585 


The moſt exact Tables of Randoms for the 


Afortar,chat T have ſeen or can find in any Ar- . 


ctent, or Modern Author, isthis following Ta- 


- ble, calculated by the experience and trial of 


that Famous Inginier Tomaſo Moretii of Breſcia, 
Inginier to the moſt ſerene Republique of Venice, 
in his Works Intituled, Trattatu delle Artiglieria, 
printed 1665. Where he ſuppoſeth the utmoſt 


Kandem 


Random, 
proportion he frame 
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equal to 10000, according to which . g, 4. 
d this following Table. 


A Tatle of the ſeveral Randoms of each Degree of 
the Quadrant, the greateſt Equal to 10000 
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Elev. Elev. | Elev. | Elev.| 
1| 3491 8 23? | 7193] 67 
5 698 | 88 24 7431] 66 
3 1045 | 87 25 | 7660] 65 
4 1392 | 86 26 —380 64 
BR _1736 _85_ 27 8ogo | 63 
6 2079 | 84 28 8290 | 62 
7 2419, 83 29 8480| 61 
8 2756 | 82 Zo 8660| 60 
9 | 30go| BJ '3t | 8829| 59 
oj My 32 | 8988| 58 
fl 3746 | 79 33 9135] 57 
12 4067 | 78. 34 9272| 56 
13 4354 77 35 | 9397| 55 
I4 40935 7 36 9511 5 
+ 8 0 --.-.;  » A 37 9613 53 
16 5299| 74 38 9703 | 52 
17 5592 | 73 39 9731 | 51- 
18 5870| 72 40 9343| 50 
9 | 6157] 71 41 | 9903| 49 
ze } L2- 42 | 9945| 48 
21 6691 | 69 43 9976 | 47 
22 6947\ 68 44 | 9994] 46 
| 45 | Toooo| 45. 


The Uſe of the Precedent Table is explained 
by theſe following Propoſitions. 
P R-O P. IL 
Finding that a Mortar of $00, with a Tampeon of 
Wood, being elevated 45%, or 6 Points of the 
Suadrant, ſends a Bomb Yoo Paces, how many 
Paces ſhall the ſame ſhoot, at the Elevation of 59.*? 


Look at the ſaid 54* of the Table, and you Demon- 
will ration. 


328 Of Gunnery. 


$. 4- will find the proportional Number 9411, ts M 
correſpond thereunto. Now you find the pro- 
portional Number ' belonging to 45* is 10000, 
then by Prop. 1. Chap. 1. Say as 10000, to Boo, 
ſo is 95I1I, to 7560,S, which are the Paces, the 
Mortar will ſend the Bomb at the Elevation of 
54 Degrees. | 


PROP. HL 


Finding that a Mortar of 300, being elevated 54, 
ſends bis Bomb 7603 Paces, what Degree of 
Elevation muſt that Mortar have, to ſhoot the 
Bomb q55 Paces ? 


This is but the Converſe of the former,there- 
fore(according to Prop. 1. Chap. 1.)fay,as 760, 
Paces, gives. the propertional part or number 
9511; ſodoth 555 Paces, give the proportional 
part 6945. Which number ſought among the - 
proportional Numbers, in the Table, you will 
find 68 Degrees to correſpond to that proportio- 
nal Number 6945, ſo that the AZortar muſt be 
elevated to 68 Degrees to ſhoot the Bomb 555 
Paces, which was required to be known Theſs 

Rules and Precepts here delivered, I eſteem ne- 
ceffary to be known by every Gurner, Who in- 
tends to be ſerviceable for his Prince and Coun- 

Trey. 


Vive, vale: Siquid noviitt reflins iſt is, 
Candidus imperti : Si non his utere mecum. 


| Hora, ib. x. Epif. 
F 1 N. 1 8: 
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| Logarithm Numbers, 
From One to Ten Thouſand : 
 Whereby the | 


LOGARITHM 
| | OF ANY 

[NUMBER 
Under Four Hundred Thouſand] | 
| may be readily diſcovered. | 


\ » a 
wo, 


| 
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{Printed by F. Zeprinſtall for W. Freeman, 
| at the Artichoke next St. Dunſtan's | 
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©; 0O0CH00 34|1.531479 167 |1. 826075 
2j0. Zologo 3511-544068 68|1. 832509 
1. 3/0..477121 3611.556303] |691[1. 838849 
| 4{o. 602060 37.1.568202, 701. 845098 
510. 698970 13$[1-579785 71/1. ae | 
*6;0. 778151 3911-591064|. al i. $5733 
| 7} ; B4509$} - , |qo|1.602060 73] I. 863323 
_ $10. 903090 4111-612784 7 869232 
O. 954242 -14211.623249 7511. 875061 
I. 000000 431j1-633468| 76/1. 880813 
.1|1. 041393 44|1-643452 77 1. 886491 
'T. 079181, -14511-653212 [-8 I. 892094 
. 113943 45 1.662758 39 r. 897627 
- 146128 71 _ 80|1. 9030go 
. 176091] . fl 681241 $11. 908485 
1. 264120] 1.490198 8211. $13914 
- 239449 yon 83/1. 919078 
. 2552721 111907576 8411. 924279 | 
2787 53] nn 85'r. 929419 | 
'« Zo1030 531-7 24276 6/1. 934498 | 
« 3222159 $4 '1-732394). + |87|t. 939519 
« 342422 54/1.740362 88 x. 944492 
. 361728 2: 1.748188 $89'1. 949390 
. 380211 5711755875] lgolt. 954242 | 
- 397949] [58/1 763428] [91]1. 95901 | 
« 414973 59 1.770852 92|1, 963798 | 
. 431364 60/1.778151 93/1. 968483 | 
» 44715 6111.785330 94|1. 973128 | 
. Hoe 62(1.792391 951. 997723 
» 477121 6311.799340 96\1. 982271 
31|1. 491361 4'\1.$06180 711. 986772 
32/1. 595150 Fin 812913 Mr 991226 
| 3318. 518514 6,1.819544 29. 995635 


———— 


Aavz 


ve 
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pm 

N | 6: 4-8 2 3 4 
100 | | 000600 | 000434. | 000868 | 001301 | 001734. 
tor | | 004321 | 004751 | 005181 | 005609 | 006038 
102 | | oo8600 | 009026 | 009451 | 009876 | 010299 
103 012837 | 013259 013679 |] o14100 | o14521 
Tog | | 017033 | 917451 017898 | 018284 | 018700 
x05 || 921189 021603 | 022016 | 022428 | 022841 
106 || 025306 | 025715 | 026125 | 026533 | 026942 
107 | | 029384 | 9297 89 | 030195 | 030599 | 031004 
1c8 || 033424 | 933326 | 034227 | 034628 | 035029 
109 || 937426 | 937825 | 038223 | 038620 | 039017 

4 

110 | | 041393 | £41787 | 042182 | 042576 | 042969 
111 | | 045323 | 945714 | 046105 | 046495 046835 
112 | £49218 049603 | 049993 | 050379 | 950766, 
113 || 053078 | 953463 | 053846 | 054229 | 054613 
114 | | 056905 | 957286 | 057666 | 058046 058426 
115 | | 260698 | 061075 061452 | 061829 | 062206 
116 | | 064458 | 964832 | 065206 | 065579 | 065953 
117 | | 068186 068557 | 068928 | 069298 | 069668 
118 || 071882 | 072249 | 072617 | 072985 | 073352 
119 || 075547 | 975912 076276 | 076640 | 077004 
120 | | 079131 | 079543 | 079904 | 080266 | 080626 
121 || 082785 | 083144 | 083503 | 083861 | 084219 
122 || 086359 | 086716 | 087071 | 037426 | 037781 
123| | o89905 | £99253 q 090610 | 090963 | 091315 
124 | þ 093422 | 993772 | 094122 | 094471 | 094820 
125 | | 096910 | £97257 | 097604 | 097951 | 098298 
126 || 100371 | 100715 | 101059 | I01403 [101747 
127 | | 103804 | 104146 | 104487 | I 04828 | 105169 
128 | | 107209 | 107549 | 107888 108227 | 1c8565 
| 129 |/ roo589 | 160926 | 111263 | 111599: ],111934 


——_—— 


The Table of Logarithms. 


Pn —_— 


5 


enero ——_———— 


002166 
006466 
010724 
014940 
019116 


023252 
027349 
031408 
035429 
039414 


043362 
047275 
oJI1153 
054996 
058805 


062582 
066326 
070038 
073718 
077368 
o80g987 
084576 
088136 
091667 
095169 


098644 
102091 
105510 
108903 
112269 


__ 


7 


002598 
o06894 
o11147 
015359 
019532 


003029 
007321 
011570 
013779 
019947 


8 


003461 
007748 
O11993 
016197 
020361 


023664 
0277 57 
0ZI812 
035329 
39811 


024075 
o28 i 64 
032216 
036229 
040207 


024486 
028371 
032619 
036629 
040602 


| 


003891 
oo08174 
012415 
016616 
020775 
024895 
e28978 
033021 
037028 
040993 


— 


©43755 
047664 
051538 
055378 
059185 


044148 


048053 
051924 
055760 
059563 


044539 
048442 
052309 
056142 
059942 


044932 
048830 
052694 
056524 
050320 


062958 
066699 
070407 
07 4085 
077731 


063333 
067071 
070776 
074451 
078094 


063709 
067443 
O71145 
074816 


064083 
o67815 
071514 
075182 


078457 


078819 


081347 
034934 
o88490 
092018 


095518 


c98989 
102434 
105851 
10924 1 


081707 
085291 
o88845 
092369 
095366 


082067 
o85647 
o8519% 
092721 
096215 


032426 
o86004 
089552 
093071 
096562 


099335 
102777 
106191 
109579 


112605 


112939 


099681 


103119 
106531 
109916 


1 I13275 


100026 
103462 
106871 
110253 
[113609 


Aaz 


The Table of Logarithms. 


[34% 


N || o | 4+ 1 2 | 4 

130 | | 113943 | 114277 | 114611 | 114944 | 115278 
131 | | 117271 | 117603 | 117934 118265 | 118595 
132 | | 120574 | 120903 | 121231 | 121559 | 121888 
133 | | 123852 | 124178 | 124504 | 124830 | 125156 
134 | | 127105 | 127429 | 127753 | 128076 | 128399 
135 | | 130334 | 130655 | 130977 | 131298 | 131619 
136 ||133539 | 133358 | 134177 | 134496 | 134814 
137 || 136721 | 137037 | 137354 | 137671 | 137987 
138 || 139879 | 140194 | 140508 | 140822 | 141136 
139 || 143015 | 143327 | 143639 | 143951 | 144263 
140 [| 146128 | 146438 | 146748 | 147058 | 147367 
141 || 149219 | 149527 | 149835 | 150142 | 150449 
142 || 152288 | 152594 | 152899 | 153205 | 153509}. 
143 || 155336 | 155639 | 155943] 156246 | 156549 
144 | | 158362 | 158664 | 158965 | 159266 | 159567 
145 | | 161368 | 161667 | 161967 | 162266 | 162564, 
146 | | 164353 | 164650 | 164947 | 165244 | 165541 
147 | | 167317 | 167613 | 167908 | 168203 | 168497 
148 | | 170262 | 170555 | 170848 | 171141 | 171434 
149 | | 173186 | 173478 | 173769 | 194059 | 174351 
150 | | 176091 | 176381 | 196669 | 176959 | 177248 
151 | | 178977 | 179264 | 179552 | 179839 | 180126 
152 | | 181844 | 182129 | 182415 | 182699 | 182985 
153 | | 184691 | 184975 185259 185542 | 185825 
254 | | 187521 | 187803 _—_— 188316 | 188647 
155 | | 190332 | 190612 | 190892 | 191171 | 191451 
156 | | 193125 | 193403 | 193681 | 193959 | 194237 
157 | | 195899 | 196176 | 196453] 196729 | 197005 
158 | | 198657 | 198932 | 199206| 199481 | 199755 
159 | | 201397 | 201670 | 201943} 202216 202488 | 


k {i 


— The Table of Togarithms. | 343. 


5 
[xr $611 
118926 
122216 
125481 
128722 


— — 


131939 
135133 
138303 
141449 
144574 


147676 
150756 
153815 
156852 


162863 
165838 
168792 
171726 
174641 


177536 
180413 
183269 
136108 
188928 


> > —— 


191730 
194514 
197281 
200029 


159868 | 


6 


7 


wil 


———_— 


115943 
119256 
122544. 
125806 


129045 


132259 
135451 
133618 
141763 
144835 


147985 
151063 
154119 
157154 
160168 


116276 
119586 
122871 
126131 
129368 


1116608 
T19915 
123198 
126456 
129689 


132579 
135769 
138934 
142076 


| 148294 


151369 
154423 
157457 
160469 


145196 
| 


132899 
136086 
139249 
142389 
145507 


1438603 
151676 
154728 
I 57759 
160769 


116939 
120245 
123525 
126781 
130012 


133219 
136403 
139564 
142702 


145813 


148911 


151982 |. 


155032 
158061 
161068 


Py 
— 


_— 


163161 
166134 
169086 
172019 
174932 
177325 
180699 
183555 
186391 
189209 


192009 
194792 


200ZJO0JZJ 


197556 ? 


163459 
166430 
169380 
172311 
175222 


163758 
166726 
169674 
172603 
175512 


164055 
167022 
169968 
172895 
175802 


178113 
180986 
183839 
186674 
139490 


192289 
195069 
197832 
200577 


202761 


203J0JJZ 


203303 


178401 
181272 
184123 
1386956 
189771 


173639 
181558 


184407 |. 


187239 
190051 


— 


192567 
195346 
198107 
200850 


203577 


192846 
195623 
193332 
201124 
203343 


? || 


Aa 4 
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rithms. 


O 


1 


Ia. 


204119 


| 206826 


209515 
212187 
214844 


217484 
220108 


| 222716 
| 225309 


227887 


204391 
207096 
209783 
2124.54. 
&L5109 


217747 
220369 
222676 
225568 
228142 


- 


| 23944 
| 23299 


235528 
238046 


| 240549 


230704 
233250 


204663 
207365 


215373 
218010 
22063] 
223236 
225327 
228400 


230959 
233504 

36033 
238548 
241048 


210051 | 
212720, 


4] 

204934 
207364. 
210319 
212986 


2156387 


218273 
220892 
223496 
226084 
228657 


231215 
233752 
236285 
238799 
241297 


243038 |. 


245513 
247973 


250420 | 


252853 


243534 
246006 


243464 
250908 
253334 


243782 
246252 
248709 
251151 
253580 


205204. 
207904 
210586 
213252 
215902 
218536 
221153 
223753 
226342 
228913 


— 


231469 
234011 
236537 
239049 
241546 


244029 
246499 
248954 
251395 |. 
253322 


255273 
257679 
260071 
262451 
264818 


255514 
237918 
260309 
262688 
265054 


255755 
258158 
260548 
262925 
265289 


255996 
258398 
26078? 
263162 
265525 


256237 
258637 
261025 
263399 
265761 


267172 
269513 
271842 
274158 
276462 


267406 
269746 
272074 
274389 
276692 


267641 
269979 
272306 
274619 


296921 


267875 
270213 
272533 


2681059 
270446 
272769 
275081 


| 274830 
277151 


| 


277379 | 


1244177 
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5 1 


a 
208173 
210853 
213518 
216166 


— 


218798 


221414 
224015 
226599 
229169 


231724 
234264 
236789 
239299 
241795 


246745 
245198 
251638 
254064 


256477 


258877 | 
261263 
263636 
265996 


263344 
270679 


273001 


| 275311 
| 277689 | 277838 


6 ” | 8 9 | D 
205746 |-206016 | 206286 | 206556 | | 271 
208441 | 208710| 208978 | 209247 | | 269 
211121 |.241388 | 211654 | 211921 | | 267 
213783 | 214049 | 214314 | 214579 | | 266. 
216429 | 216694 | 216957 | 217221 264 
219060 | 219323 | 219585 | 219846 | | 262 
221675 | 221936 | 222196 | 222456 || 261 
224274 | 224533 | 224791 | 225051 || 25 
226858 | 227115 | 221372 |{$27629 || 25 
229426 | 229682 | 229938 | 230193 || 256 
231979 | 232234 | 232488 | 232742 | | 254 
234517 | 234770 | 235023 | 235276 | | 253 
237041 | 237292 | 237544 | 237795 | | 252 
239549 | 239799 | 240049 | 240299 | | 250 
242044 | 242293 | 242541 | 242789 | | 249 
244525 | 244772 | 245019 | 245266 | | 248 
246991 | 247237 | 247482 | 247728 | | 246 
249443 | 249687 | 249932 | 250176 | | 245 
251881 | 252125 | 252368 | 252610 | [243 
254306 | 254548 | 254789 | 255031 | | 242 
256718 | 256958 | 257198| 257438 | | 241 
259116 | 250355 | 259594 | 259333 | | 239 
261501 | 261739 | 261976 | 262214 | | 238 
263873 | 264109 | 264346 | 264582 | | 237 
266232 | 266467 | 266702 | 266937 | | 235 
268578 | 268812 | 269046 269279 | | 234 
270912 | 271144 | 271377 | 271609 33 
273233 | 273464 | 273696 | 273927 | | 232 
275542 | 275772 | 276002 | 276232 | |230 

278067 | 278296 | 278535 | | 229 


HL TT———  —— ——_w____— 


| 346 The Table of Logarithms. 
N 5 7 2 | 2 3 WF 4 
190 | | 278754 | 278982 | 279211 | 27 FAFTITe 
191 | | 281033 | 281261 2314838 = +50 - os; 
192 | | 283301 | 283527 | 283753] 283979 | 284205 
193 235357 | 285782 | 286007 | 286232 ey bo 
194 | | 287802 | 288026 | 288249 | 288473 | 288696 
ns | 6 
195 | | 290035 | 290257 | 290479 | 290702 | 290925 
196 | | 292256 | 292478 | 292699 | 292920 | 293141 
1 197 | | 294466,] 294687 | 294907 | 295127 | 295347 
| 198 | | 296665} 296884 | 297404 | 297323 | 297542 
199 | | 298853 | 299071 | 299289 | 299507 | 299725 
200 | | 301030 | 301247 | 301464 | 301681 | Zo18g8 
201 | | 393196 | 303412 | 393628 | 303844 | 394059 
| 302 | | 305351 | $05566 | 305781 | 305996 | 306211 
203 | | 397496 | 307709 | 307924 | 308137 | 398351 
204 | | 309630 | 309843 | 310056 | 310268 | 310481 
205 | | 311754 | 311966 | 312179 | 312389 | 312600 
| 206 | | 313867 | 314078 | 314289 | 314499 | 314709 
207 | | 315970 | 316180 | 316389 | 316599 | 316809 
208 | | 318063 | 318272 | 318481 | 318689 | 3188398 
209 | 320146 | 520354 | 320562 | 320769 | 320977 
210 | | 322219 | 322426 | 322633 | 323839 | 323046 
211 | | 324282 | 324488 | 324694 | 324899 | 325105 
212 | | 326336 | 326541 | 326745 | 326949 | 327155 
213 | | 328379 | 323533 | 328787 | 328991 | 329194 
214 | | 330414 | 339617 | 330819 | 331022 | 331225 
215 | | 532438 [332640 | 332842 | 333044 | 33324S 
216 | | 334454 | 334655 | 334356 | 335957 | 335257 
217 | | 336459 | 336659 | 336859 | 337959 | 337259 
218 | | 338456 | 338656 | 338856 | 339954 | 339253 
219 * | 340444 | 340642 | 340841 | 341039 | 341237 


— cc 
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| 6 


LY 


8 


————— 


280123 


9 | 282396 


284656 
286905 
289143 


280351 
232622 
234882 
287129 
2389366 


291369 
293584 
295787 
297979 
200161 


302331 
304491 
306639 
308778 
310906 


——— 


291591 
293804. 
296007 
298198 
300378 


392547 
304706 
306854 
308991 
311118 


230578 
282849 
235107 
287354 
289589 


291813 
294025 
296226 
298416 
200595 


9 


280806 | 


283075 
235332 
287578 


239312 


302764 
304921 
307068 
309204 
311329 


302979 


.305136 
1307282 


309417 
311542 


313023 
315130 
319227 
319314 
321371 


313234 
315340 
319436 
319522 
321598 


| 313445 


315551 
317646 
319730 
321805 


323252 
325310 
327359 
329398 
331427 


323458 
325516 
327563 
329601 
331629 


333447 
335458 
337459 
339453 
341435 


333649 
335658 
337659 
339650 
341632 


23665 
325721 
327767 
329805 


323871 
325926 
327972 
330008 
332034 


331832 


333359 
335359 
337359 


339349 
341830 


FY 


334031 
336059 
338058 
340047 
342028 


_ 


313656 | 


315760 
317854 
319938 
$22012 


324077 
326131 
328176 
330211 
332236 


334253 
336259 
3338257 
346246 
342225 


j EY 
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O 


I 


2 


342227 
344392 
346353 
348305 
350248 


342620 
344589 
346549 
3438499 
359442 


342817 
344785 
346744 
343694 
350636 


343014 
344981 
346939 
348889 
359829 


352183 
354108 
3565026 
357935 
3598335 


352375 
354301 
356217 
358125 
360025 


361728 
363612 
365488 
367356 
369216 


361917 
363799 
365675 
367542 
369401 


352568 
354493 
3565408 
358316 
3E0215 


acl 


352761 


354685 
355599 
358506 
360404 


_—  — — 


F. | 


4 


\ 
—Sc, 


343212 
345178 
347135 
349083 
351023 


—— 


352954 
354876 
356790 
3 538696 
360593 


362105 
363988 
365862 
367729 
369587 


wy 


371068 
372912 
374748 
375577 
378398 


371253 
373096 
374932 
376159 
378579 


371437 
373279 
375115 
376942 


- 378761 


362294 
364176 
366049 
367915 
369772 


371622 
373464 
375298 
377124 
378943 


362482 
364363 
366236 
368101 
369958 


371806 
373647 
375481 
377306 
379124 


38QQ11 
382017 
333815 
335606 


| 387389 


380392 


| 382197 


3383995 
385785 
387568 


330573 
382377 
384174 
335964 
387746 


380754 
382557 
3384353 
386142 
387923 


380934 


382737 | 


334533 
386321 
388101 


339166 
3999335 
392697 
394432 
396199 


339343 
391112 


392873 
394627 
396374 


339520 
3912388 
393048 
394802 
396548 


389698 
391464 
393224 
394977 
396722 


389875 
391641 
393399 
395152 
39689 


+4 
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343409 
345373 
347339 
349275 
351216 


353147 
355c68 
356981 
253886 
360783 


362671 
364551 
366423 
368287 
Jo143 


[271991 


373831 
375664 


1 377438 


379306 
381115 
3382917 
384712 
389499 
388279 


350051 
391817 
393575 
395326 
Pod br 


p—_— 


& 


nr nes 4 


_ 


- 


7 


8 


y 


343606 
345569 
347525 
349472 
351409 


343802 
345766 
347720 
349659 
351603 


343999 
345962 
347915 
349860 
351796 


344196 
340157 
348110 


350054 
351989 


353339 | 
355239 
357172 
359076 
360972 


353532 


361161 


355452 
357363 \ 
359266 


362859 


364739 
366609 


368473 | 


370328 


370513 


363048 
364926 
366796 
368659 


372175 
374015 
375346 
2377670 
379487 
331296 
383097 


1.336856 


| 390405 


372359 
374198 
376029 
377852 
379668 


381476 
383277 
385069 


338634 


| 395307 


353724 
345643 
357554 
359459 
361350 


363236 
365113 
366983 
368845 
370698 


372544 
374392 
370212 
378034 
379349 


381656 
383456 
385249 
387034 
338811 


390582 
392343 
394101 
395350 


397592 


353916 
3558334 
357744 
359946 
361539 


353424 
3653ol 
367169 
369030 
370882 


372728 
374565 
370394 
37821 

380030 


381837 
383636 
385428 
387212 
388939 


þ 


3907 59 
394277 


392521 1 


396025 


397766 | 


N 


2 
Nv 
A 
ww 


| 


| 


O 


| I 
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397949 


399674 
401401 
403121 


| 494834 


406540 
| 4098239 


499933 
411619 
413299 


414973 
416641 
41830t 
419950 
421604 


. 1.421768 


398114 
399847 
401573 
403292 
405005 


398287 
400019 
491745 
493464 


495176 | 


398461 
400192 
401917 
493635 
495346 


406710 
408409 
410102 4 
411788 
413467 


406881 
408 575 
410271 
411956 
413035 


407051 
- 408749 
410439 
412124 
413803 


415140 
416807 
418467 
420121. 


[421935 


415307. 
416973 


418633 
420289 | 


415474 
417139 
418798 
420451 


422097 


423246 
424882 
426511 
428135 
4297 52 


428297 
429914 


423409 
425045 
426674 


423574 
425203 
426336 
4284.59 
430075 


423737 
425371 


| 426999 


428621 
439236 


407221 
408918 
410609 
412293 | 
413969 


417306 | 
418964 
420616 
422261 


423991 
425534 
427161 
423783 
430398 


431369 
432969 
434569 
436163 
437751 


43.1525 
433129 
434729 
436322 
437909 


439333 
440909 
442479 
444945 
445604 


439491 
441066 
442637 
444201 


445759 


| 


431685 
433289 
434888 
436481 
433067 


439648 
441224 
442793 


431846 
433449 


| 435048 


436639 


| 433226 


432007 
4.33609 
435207 
436799. 
438334 


m—_—— 


439806 
441381 
442949 


444277 
445915 


446071 


43996 


64 
441538 | 


443106 
444669 


444513 | 


De 
| 415641 | 


446226 


—_ R- 


\ 
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298808 
[400538 
[402261 
493978 
405688 
407391 
gzogo087 
419777 
412461 
414137 


S | 


7 


8 


: #1 


398981 
400711. 
402433 
404149 
403358 4 


| 407 56T- 


499257 
419946 
412629- 
413495 


399154 
400883 
402605 
404320 
406029 


407731 
409426 
411114 
412796 
414472 


399328 
401056 
492777 
494492 
406199 


4079gol 
409595 
411283 
412964 
414639 


39950t 
401228 
402949 
404663 
406369 


408070 
409764 
411451 
413132 
414306 


| 
415808 
417472 
419129 
420781 
422426 


415974 
417638 
419295 
420945 
422589 


416141 


417804 


419460 
421110 
422754 


416308 
417969. 
419625. 
421273. 
422918 


. 419791 
| 621439 | 
| 423082z 


416474 
418135 


42406 5 
425697 
427324 
428944 
439559 


424228 
4258360 
427486 
4291 06. 
4309719 


424555 
426186 
427811 
429429 
431042 


424718 | 
426349 | 
427973 
429591 
431203 


432167 
433769 
435366 


432328 
433929 


435526 | 


437116 
438701 


432649 
434249 
435344 
437433 
439175 


432809 | 
434409 | 
436004 | 
437592 
439165, 


440279 
441852 
443419 
444981 
446537 


440594 
442166 


445293 
446848 


4629 


_— 


440752. 
442323 | 


443889 
445449 


447007 


"0" "EY 


r'Y 


352 The Table of Logarithms.. 


O 


I 


2 


> 


447158 
448706 
452049 
451786 


453318 


447313 
4483861 
450403 
4531939 
453471 


447468 
449015 
459557 
452093 
453624 


— 


447623 
449169 
450711 


4548345 
456366 
457339 


439392 | 


460898 


462398 | 


463893 


465383 | 


466868 
463347 


454997 
456518 
458033 


455149 
456669 
458184 
459694 
461198 


462647 
454191 
465680 


467164 | 
468643 


469822 
471292 
492756 
494216 
47 5671 


47501 16 


| 471585 
, 473949 


474508 
475962 


477121 
478566 
480007 
431443 
432374 


477411 


478855 
480294 
481729 
433159 


4 


——— 


447778 | 
449324 


4.50865 


452399| 


453929 


455454] 
456973] 


453487 


459995} 


461499 


462997 
464489 
465977 


467460 | 
463938| 


47e4ro 


471878] 
473341| 


474799 


476252 


477699 


479143}, 
480582] 


4382016 
483445 


484299 | 


(485721 
\487138 
483551 


nr 


OPT —_ 


484585 
436005 
437421 
438333 
450239 


484869} 
486289 


487704 | 
489114 | 


+ 4+ 


| 4 


ei aA” + a 4 


1 


a. 


490520 | 


The Table of Logarithms, 353 
U 5 | & |} ? 8 jj » [{ D 
T8 447932 | 448988 | 448242 | 448397 |448552||155 | 
f > 449478 | 449633 | 449787 | 459941 [450095 [| 154 | 
oo 451018 | 451472 | 451326 | 451479 [451633 || 154 | 
a 452553 | 452796 | 452859 | 453012 [453165 || 153 
ws 454082 | 454235 | 454387 | 454939 [454692 ||153 | 
$54] | [455606 | 455758 | 455910 |'456062 | 456214 | | 152 
73 457125 | 457276 | 457428 | 457579 | 457731 | | 152 
$97 453638 | 458789 | 458939 | 439091 | 459242 | |.151 
9 | 460146 | 460296 | 460447 | 460597 | 460748 | | 151 
199 461649 | 461799 | 461948 | 462098 | 462248 | | 150 | 
97 | 463146 | 463296 | 463445 | 463594] 463744 | | 150 
*9 464639 | 464788 | 464936 | 465085 | 465234 | | 149 
ad 4 466126 | 466274. | 466423 | 466571 | 466719 | | 149 
A| 467608 | 467756 | 467904 | 458092 | 468199 148 
3 | $69085 | 469233 | 469380 | 469527 | 469675 | | 147 
Io g Ls "99 69; 
gl | 470557 | 479704 | 479851 | 470998] 471145 | | 147 
7 472025 | 472171 | 472318 $7ets 472610 | | 146 
Fl 1473487 | 473533 | 473779 | 473925 | 474071 | 146 
'9 474944 | 473089 | 475235 | 475381 | 475526 [| 145 
© 476397 | 476542-\-476687 | 479832 | 476976 | | 145 
| 477844 | 477999 | 478133 | 478278 | 478422 | | 145 | 
3| 479287 |-479431 | 479575 | 479719 | 479863 [| 144 
2 1.480725 | 480869 |.481012 | 481156 | 481299 þ| 144 
6 492159 | 4382302 482445 | 432588 | 482731 || 143 
) 2483587 [1483729 | 483872 | 484015 | 484157 [| 143 
| 485011 | 483153 | 485295 | 485437 | 485579 [| 142 
| 436430 | 486572 | 486714 | 486855 | 486997 || 142 
FI 487845 | 487986 | 488127 | 488269 | 488409 || 141 f 
| 489255 | 489396 | 489537 [489677 489818 |} 141 
1 490661 |qgo8or | agoggt | 491081 | 491222 }1 140 


Bb 


| 499687 


n— 


O 


j 


1 


—— 


= 
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E 


491362, 
492760 
494155 
495544 
496929 


498311 


501059 
$02427 
503791 


491502 


"494294 


-495633 
497068 


- 499824. 
-$01196 
502564 
503927 


491642 
; 494433 


495822 | 


498448 


497206 


501333 
502700 


504063 


493039 


498536 * 
499962 ' 


491782 
493179 
494572 
495960 
497344 


498724 
J00099 
501470 
502837 
304199 


$05149 
506505 
507856 
509203 
510545 


'$05236 
506640 
597991 

$09337 

510679 


$05421 
506776 
FoB81 26 


$09471, 


510813 


505557 
$O6g11 
508260 
Jog9606 

3109947 


511833 
513238 
5145483 
515874. 
517196 


518514 
519828 
521138 
522454 
523746 


$12017 
$13331 
514681 
516006 
517323 
513646 
1519959 
521269 
522575 
523876 


-$I12151 
513485 
514813 
516139 
. 517459 


512284, 
$1.3617 
. 514946 
$16271 
$17592 


m— 


4 


—————_—_—_— nn 


491922 
493319 
494711 
496099 
497483 


498862 
$00236 
501607 
302973 
304335 


— 


$05193 
507046 
508395 
509740 
511o8 


\$12418 
2513750 
515079 
516403 
517724 


518777 
520090 
> $21399 
| 522705 
+ 524006 


520545 1.525174 


526339 + 
527 629 
528916 


"$26469 
527759 
$2904 


530199 


530328 


525304 


Te 
3 


$18909 
$20221 
521530 
522835 
524136 


| $19040 


520353 
$21661- 
522966 
52.4266 


525434 


99 | $26927 


528016 


530584 


1528145 
$29302 , 


525563 | 
526856 


$29439 | 
530712 


—__—_—_—— 
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F -|. 6 |_7 8::7.9 
492062 | 492201 | 492341 492481 | 492621 | | 146 
493453 | 493597 | 493737 | 493876 | 494915 | 139 
494850 | 494989 | 495128 | 495267 495406 | 139 
| 496238 | 496376 | 496515 496653 | 496791 | | 139 
491921 | 497759 | 497897 | 498033 | 4938173 ; 13 
498999 | 495137 | 499275 | 499412 | 499549 | 133 
500374 | 506510 | 500648 | 500785 | 599922 | 137 
$01744 | 501880 | 502017 | 592154 | 592291 | 137 
23109 | 503246 | 503382 | 503518 | 503655 | | 136 
$04471 | 504607 | 594743 504878 | 595014 136 
505328 | 505964. 506099 | 506234, 506369 | - 136 
507181 | 507316 | 597451 | 507586 1.597721 | 135 
$08529 | 568664. | 5098799 | 508934 | 529968 | , 135 
509894 | 51000g| 510143 | 510277 | 510411 | | 134 
$11215 | 511349 | 511482 511616 | 511749 | | 134 
$12551 | 512684 | $12818 | 512951 513084 | | 133 
$13383 | 514016 | 514149 .514282 | 514415 | | 133 
515211 | 515344 | 55476 | 513609 | 513741 | 133 
516535 | 516668 | '516796-| 516932 517064 | | 132 
5173855 | 517987'| 518219 5138251 | 518382 132. 
$gi9t7r | 519303'| 529434 | 519566 519697 | | 131 
520484 | 520615*| 520745 | 520876 | 521007 | | 131 
521792 |:521922 |'522053 522183] 522314 | | 131 
523086 | 523226-|'523356 | 523486 | 523616 | | 130 
524396 | 524526 | 524656 524785] 424915 | [130 
523693 | 525322" 1523951-| 526081 526210} | 129 
526985 | 527114 527243 |.527372 | 527505 129 
528214 | 528402 \| 528531 | 528659 | 528738 | |129 
525559 | 52968 |1 52981 5 [1529943 | 53007” | bn 
536839 | 539968]. 531096] 531223] 531351 | 1128 


R————— 


B 2 
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N O | I 2 2 4 
f 340 | | 531479 | 531607 | 531734 | 531862 | 531989 
341 | | 532754 | 532882 | 533009 | 533136 | 533264 
342 | | 534026 | 534153 | 534230 | 534497 | 534534 
343 | | 535294 | 535421 | 535547 | 535674 | 535800 
| 344 | | 536558 | 536685 | 536811 | 536937 | 537063 
345 | | 537819 | 537945 | 538071 | $38197 | 538322 
- 346 | | 539076 | 539202 | 539327.| 539452 |. 539578 
347 | | 540329 | 542455 | 549579 | 549705 | 540829 
348 | | 541579 | 541704 | 541829 | 541953 | 542078 
349 | | 542825 | 542949 | 543074 | 343199 | 543323 
350:;| | 545008 | 544192 | 544316-| 544449 | 544564 
351 | | 545307 | 545431 | 545555-| 345678 | 545802 
352 | | 546543 |.546666 | 546789 | 545913 | 547036 
353 | | 547775 | 547898 | 548021 | 548144 | 548267 
354 | | 549003; | 549126 | 549249 | 349371 | 549494 
355 | | 550228 | 550351 | 550473; | 339393 | 550717 
356 | | 551449 | 551572 | 551694 -| 551816 | 551938 
357 | | 552668 | 552789 | 552911 -| 553933 | 553155 
353 | | 553883;] 554<04 | 554126, | 554457;| 554368 
359 | | 555094 | 555215 | 555336. | $54247 | 555578 
360 | | 556303 | 556423 | 556544-| 555664 | 556785 
361 | | 557057 | 557627 | 557748 -| 557868. | 557.988 
362 | | 558709] 558829 | 558948 | 559068; |. 559188 
363 | | 539907-| 560026-| 560146 -| 560265 |' 560385 | 
364 | | 561401+| 561221 |561339-| 561459 | 561578 
365 | | 562293 | 1562414 | 562531] 562649 | 562769 
366 | | 563481 | 563599 563918-| 563836 | 553955 
367 | | 564666 | 564784 | 564903 | 565021 | 5% 
368 [eee :565966 | 566084 |, 566202 | 566319 
269 | | 367026 | 567144 | 567262 | 567379 | 567497;| 


——_— 


ITS 


| 
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5 


532117 
533391 
$34661 
$35927 
537139 


533448 
539703 
$49955 
542203 
543447 


544683 
545925 
547159 
548389 
549616 


550839 
552059 
553276 
554489 
555699 


556905 
558108 
559308 
560504 
561698 


562887 
564074 
$65257 
566437 
567614 


| 


6 


7 


Sos 


9 


532245 
533518 
534787 
536053 
537315 


532372 
533645 
534914 
536179 
537441 


532499 
533772 
535041 
536304 
537567 


532627 
533399 
535167 
536432 
537693 


538574 
539829 
541079 
542327 
543571 


538699 
539954 
541205 
542452 
543696 


544812 
546049 
547282 
548512 
349739 


544934 
546172 
547405 
543635 


549861 


550962 
552181 
553398 
554610 
555819 


551084 
552393 
553319 
554731 
555940 


533825 
349079 
541329 
542576 
343819 


545959 
346255 
547529 
548759 
349984 


538951 
540204. 
541454 
542701 


543944 | 


545193 
346419 
547652 
543881 
550106 


551206 
552425 
553640 


' 554852 


556061 


* 


557026 
5538228 


559428 
560624 


$61817 


563006 
564192 
565376 
566555 
567732 


557146 
558349 
559548 
560743 
561936 


563125 
564311 
565494 
566673 


567849 


557267 
558469 
559667 
560863 
562055 


563244 
564429 
565612 
566791 
567967 


551328. 


552547 
553762 


554973 
556132 


557387 
5538589 
539787 
560982 
562174 


563362 
564548 
565729 
56£909 
568084 


> 


128 
127 


[118 | 


| > — — 
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N O | x 2 | 3 4 
þ CR — —— 
370 | 563202 | 568319 568436 | 563554 | 568671 
371 | | 569374 | 569491 | 569608 | 569725 | 569842 
372 | | 570543 | 570659 | 570776 | 570893 | 571009 
373 | | 571709 | 571825 | 571942 | 572958 | 572274 
374 | | 572872 | 572988 | 573104 | 573219 | 573336 
| 375 | | 574031 | 574147 | 574263 | 574379 | 374494 
376 | | 595188 | 575393 | 575419 | 575534 | 375649 
377 | | 576341 | 576457 | 576572 | 576687 | 576802 
378 | | 577492 | 577607 | 577722 | 577836 | 577951 
379 | | 578639 | 578754 | 578868 | 578983 | 575097 
380 | | 579784 | 579398 580012 | 580126 | 580241 
381 | | 580925 | 581039 581153 | 591267 | 531381 
382 | | 582063 | 582177 582291 | 582404 | 582518 
383 | | 583159 | 583312 | 583426 | 583539 | 533652 
$84 | | 584331 | 584444 | 584587 | 584670 | 584783 
385 | | 585461 | 585574 | 585686 | 535799 585912 
386 | | 586587 | 586699 | 586812 | 586925 587c37 
387 | | 5389712 | 587823 | 587935 | 588047 | 538159 
388 | | 538832 | 5388944 | 589056 589167 | 589279 
2389 | | 589949 | 559061 | 550173 | 599284 | 590396 
390 | | $91065 | 591176 | 591287 | 591359 | 391509 
391 | | 592177 | 592288 | 592399 | 592509 | 592621 
392 | | 593286 | 593397 | 593508 593618 | 593729 
393 | | 594393 | 594503 | 594614-| 594724 594834 
394 | | 595496 | 595606 | 595717 | 595927 | 395937 
95 | | 596597 | 596707 | 596817 | 596927 | 597037 
96 | | 597695 | 597855 | 597914 | 598024 598134 
397 | | 598790 | 598899 | 5990og | 599119 | 599228 
398 599883 | 599992 | 6cunol 600210 | 600319 
399 690073 | 601082 | 601 191 | 601299 601403 


-> «a ai mit a imi + | aww ww 
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EVE. I 
Ms sf 4 | 7 8 | 9 'D 
Fl 568788 | 568905 | 569023 | 596139 | 569257 || 117 
Fþ 569959 | 570076 | 570193 | 570309 [570426 || 117 
42 .$71126 | 571243 | 571359 | 571476 | 571592 || 117 
wy 572291 |. 572407 | 572523 | 572639 | 572755 | | 116 
4 573452 | 573568 | 573684 | 573799 | 573915 | | 116 
Ms 574609 | 574726 | 574841 | 574957 | 575972 | | 116 
194 575765 | 575880 | 575996 | 576111 576226 || 115 
Yo 576917 | 577032 | 577147 | 577262 | 577377 || 115 
BN 578066 | 578181 | 578295 | 578409 | 578525 | | 115 
ad $79212 | 579326 | 579441 | 579555 | 579669 | | 114 
vn 580355 | 580469 | 580583 | 580697 | 580811 || 114. 
4 531495 | 531608 | 591722 | 581836 581949 | | 114 
ot 582631 | 582745 582858 | 582972 | 583085 | | 114 
mY 583765 | 583879 | 583992 | 584105 | 584218 || 113 
Fe 584896 | 585009 | 595122 | 585235 | 585348 || 113 
wa: 586024 | 586137 | 586249 | 5386362 | 586475 | | 113 
wy 587149 | 587262 | 587374 | 587486 | 587599 | | 112 
37 588272 | 588384 | 583496 5388608 | 588719 | | 112 
39 589391 | 589503 | 589615 | 589726. | 589938 | [112 
7 590507 | 590619 | 599730 | 590842 | 599953 | | 112 
- 591621 | 591732 | 591843 | 591955 | 592066 | | 111 
ns, 592732 | 592843 | 592954 | 553964 | 593175 | | 111 
- 593839 | 593950 | 594061 | 594171 | 594232 | |I11 
7 594945 | 595055 | 595165 | 595276 | 595386 | | 110 
- 596047 | 396157 | 596267. | 596377 | 596487 | | 110 
597146 | 5972.56 | 597366 | 597476 | 597586 | | 110 
7 598243 | 598353 | 598462 | 598572 | 598681 | |110 
24 599337 | 599446 | 599556 | 599665 | 599774 | | 199 
2 600428 | 600537 | 600646 | 600755 rooms 109 
2 601517 |601625 | 601734 | 601843 1601951 }| 199 
Ao FB 


O 


L 


602059 
603144 
604226 
605305 
606381 


602169 
603253 
604334 
605413 
606489 


607455 
608526 


609594 
610660 


611723 


612784 
613842- 
614897 


607 562 
608633 
609701 
610767 
611829 


612889 


613947 
15003 


615950 [616055 


617000 


618048 
619993 
620136 
621176 


"622214. 


623249 
624282 
625312 
626340 
627366 


628389 


629409 
630428 


| 631444 
632457 | 


I7105 


18153 
19198 
20240 
621280 
622318 


62.3353 
624385 
625415 
626443 
627468 


602277 
603361 
604442 
605521 
606596 


607669 
608739 
609808 
610873 


611936 


612996 
614053 
615108 
616t60 
617210 


618257 
619302 


620344 


621384 
622421 


623456 
624488 
625518 
626546 


627571 


n] 


Z 


602386 
603469 
604559 
605628 
606704 


607777 
608847 
609914 
610979 


612042 | 


613102 
614159 
615213 
616265 
617315 


618362 
619406 
620448 
621448 
622525 
623559 
625591 
625621 
626648 
627673 


28491 
29512 
30529 
631545 
32559 


628593 
629613 
630631 
631647 


632659 


628695 
629715 
630733 
631746 


632761 \632862 | 
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| 


4 


rem cnn 


602494 
603577 
604658 
605736 
606811 


607884 
608954 
610021 
611096 
612148 


613207 
614264 
615319 
616370 
617419 


618466 
619511 
620552 
621592 
622628 


623663 
624695 
625724 
626751 


627775 


A —C—— 


628797 
629817 

30835 
631849 


no, wW%1_W Wm w a 1 OY © 6 


—_ 


_—— 


* 


613313 
614369 
615424 
616476 
617525 


616571 
619615 
620656 
621695 
622722 


623766 
624758 
625827 
626853 
627878 


628899 
629919 
630936 


631951 


632963 


6 


602817 
603794 
604874 
605951 
607026 


608098 
609167 
610234 
611298 


| 612359 


613419 
614475 
615529 
616581 
617629 


619719 
620760 
621799 
622835 


623869 
624901 
625929 
626956 
627979 


629002 
620021 
631038 
632051 


633064 | 


618676 


_ 


FO 


| 


9 


602819 | 602923 

603902 | 604009 

604982 | 605089 

606059 | 606166 

607133 . 607241 
| 


— 


603036 | | 


604118 


605197 
606274 


607348 


608205 | 608312 
609274 609381 
610341 | 610447 
611405 ' GHI511 
612466 612572 


613630 
, 614686 
615739 


616790 
617839 


613525 
614581 | 
615634 ' 
616686 

617734 


6187$0 | 618889 


619824 | 619928 


6 20864, ; 620968 
621902 | 622007 
622939 | 623042 


| 


623973 | 624076 
625004 | 625407 
626032 | 626135 
627058 | 627161 
628082 | 628185 


629104 | 629206 
630123 | 630224 
631139 | 631241 
632153 | 632255 
633165 | 633266 


6c8419 
609488 
610555 
611617 
612678 


'613736 
614792 
615845 
616895 
617943 


618989 
620032 
621072 
622110 
623146 


OO  — —— 


624179 
62520Hy 
626237 
627263 
628237 


629308 
630326 
631342 
632356 
633367 
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| 633468 
634477 
635484 
636488 
637489 


633569 
634.578 
635534 
636588 
637589 


638439 
639486 
640481 
641475 
642465 


Sh—————_— 


638539 


639586 
640581 
641573 
642563 


633771 
634779 
635785 
636789 


| 637789 


6387389 
639785 
640779 
641771 
642761 


643453 
644439 
645422 
646404 
647383 


643551 
644537 
645521 
646502 
647481 


| 648360 


649335 
650508 
651278 
652246 


648458 
649432 
650405 
651375 
652343 


653213 
654177 
655138 
656098 
657056 
658011 
| 658965 
| 659916 
| 660865 
| 661813 


653309 
654273 
655235 
656194 
657152 


658107 
659060 
66001 1 
660960 


661907 


653405 
654369 


655331 


656289 
657247 
6538202 
659155 
660106 
£61055 


662002 | 


643749 
644734 
645717 
646698 
647676 


6338372 
634880 
635886 
636889 
637889 
633888 | 
639885 
640879 
641871 
642860 


643847 
644533 
645815 
646796 
647774 


648653 
649627 
650599 
651569 
652536 


648750 
649724 
650696 
651666 
652633 


653502 
654465 
655427 
656386 
657343 


658298 
659250 
660201 
661149 
662096 


653598 
654562 
655523 
656482 
657438 
658393 
659346 
660296 
661245 
662191 


— 
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6 


7 


Pl 


Tan 


9 


634075 
635081 
636087 
637089 

38089 


639088 
640084, 
641077 
642069 
643058 


644044 
645029 
646o1l 
646992 
647969 


652729 


653695 
654658 
655619 
656577 
657534 


643945 
649919 
650890 
651859 
652826 


653791 
654754 
655715 
656673 
657629 


634075 


635182 
636187 
637189 
638189 


634276 
635283 
636288 
637239 
6338289 


634376 
635383 
636388 


637339. 


633389 


639188 
640183 
641177 
642168 
643156 


639287 
640283 
641276 
64226Þ 
643255 


639387 
640382 
641375 
642366 
643354 


644143 
645127 
646109 


647089 


648067 


644242 
645226 
646208 
647437 
648165 


649043 
650016 
650987 
651956 
652923 


653838 
654850 


655810 


656769 
657725 


649140 
650113 
651084 
652053 
653019 
653984 
654946 
655906 
656864 
657820 


644340 
645324 
646306 
647285 
648262 


649237 
650210 
651181 


652149 | 
653116| 


654080 
655042 
656002 
656960 
657916 


————— 


658488 
659441 
660391 
661339 
662289 


658534 
659536 
660486 


661434 
662380 


653679 
659630 
660581 
661529 
662475 


658774 
659726 
660676 
661623 
662569 


658869 
659821 
£60771 
661718 


662663 | 


——_— 
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O 


6627 58 
663701 
664642 
665581 
666518 


667453 
668386 
669317 
670246 | 
671173 


672098 
673021 
673942 
674861 
675778 


| 676694 

677607 
| 678518 
679428. 
630336 


681241 
682145 
683047 
683947 
\68484 5 


685742 
686636 
687 529 
688419 
689399 


—— —_— 


—— 


| I 


662852 
663795 
664736 
6656 75 
666611 


667546 
668479 
| 669409 
"670339 
671265 


2 


3 


662947 
663889 
664329 
665769 
666705 


667639 
668572 
669503 
670431 
671358 


672190 
673113 
674034 
674953 
675869 


eee 


676785 
67769$ 
678609 
679519 
680426 


681332 
632235 
683137 


684037 
684935 


685831 
686326 
687618 


688509 


672283 
673205 
674126 
675045 
675962 


676876 
677 789 
678700 
679609 
680517 , 


631422 
6382326 
683227 
684127 
685025 
685921 
686815 
687707 
688598 


689398 


PT ———_ 


aan | 


663041 
66398 3 


664924 
665862 


666799 


667733 
668665 
669596 
670524 
671451 


' 667826 


| 4 
663135 
664078 
665018 
665956 
666892 


— — 


663759 
669689 
670617 
671543 


672375 
673297 
674218 
675137 
676053 
676968 
6797881 
678791 
679700 
680607 


681513 
632416 
683317 
684217 
685114, 


681603 
682506 
683407 
684307 
685204 


686010 
686904 
687796 

£8808; 


689575 | 6976 


686099 
686994 
| 6878385 

688776 
Ga 


672467 
673389 
674309 
67 5228 
676145 


677059 
677972 
678882 
679791 
680698 


| 
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6 


i 9 | 


6633 

664266 
665206 
666143 


667079 


3945 
669875 
670802 


671728 | 6 


663512 


664454 
665393 
666331 
667266 


665487 
666424 


667359 


663199 
669131 


| 670060 


670988 
671913 


— 


,668293 


670153 
671080 


672652 
673574. 


| 672836 
673758 
674677 
675595 
676511 


6738349 


675687 
676602 


077424 


, 684,756 


| 685652 


663607 | 
664.548 | 


669224 |' 


674769 |. 


672005 þ;| 


672929 || 


677516 |. 
678427-| |, 
6 | 679337 | |: 94 | 
: 680245 |, 98 |: 
'681451-||| 94 


-| 682055-|{| 
682867 | 682957-| | 
- | 683857-| 


| 686547 | 
- | $87439 ||| 
| 688331 ||| 
; 68922. [|| 
g99alg ||6g0007-|/1 
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695482 
696356 


| £97229 


698101 


—  ——— 


| 698970 
| 699838 


700704 


| 701568 
| 702430 


694605, 


I 


690285 
. 691169 


697317 
698188 


699057 
699924 
700790 
701654 
702517 


| 703291 
1.704151 


705008 


| 705863 
1,706718 


793377 
704236 
705094 
705949 
706803 


2 


25 


690377 
691258 
692142 
693023 


693903 


694781 


9 | 695557 


696531 
697404 
698275 


699144 
7oooll 
700877 
791741 
702603 


703463 
704322 
703179 
706035 
706888 


707570 
708421 
709269 
TIoI17 
710963 


111807 


.712649 | 
713491 | 
714329 | 


707655 
7o8506 


707740 


708591. 
| 7099439 


710287 
711132 


694868 


408676 


690462 
691347 
692229 
693111 
693991 


6957 

696618 
697491 
698362 


699281 
70009Yg 
700963 
7oIS27 
702689 


703549 
704408 
705265, 
706130 
706974 


7078326 


709524 
710371 
711217 


[711976 
712818. 
$ [713659 
714497 
1 715335 | 


, 712902 
743742 
'7 14581 
\7£5418 


, 


, —| 


4 


—  —_— 


690550 
691435 
692318 
693199} 
694c78 


694956 
695832 
696706 
697 578 
698449 
695317 
7ools4 
701049 
791913 
702775 


— 


703635 
7044% 
705350 
7062c6 
707059 


707911 
708761 
Togecy 
710456 


711301 | 


712144 | 
712986] 
913826] 
714665] 


7155ot| 


715167 V+ 
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[ 


i 


C— 


8 


9 


a 


690728 
691612 
692494 
69337 5 
6942 54 


'690816 
691700 
692583 
693463 
1694342 


690905 
691789 
692671 
693551 
694429 


"690993 


691877 
6927 59 
693639 
694517 


703721 
704579 
705436. 
.7c6291 
707144 


[197996 


748846] |" 
17799694, 


710540 


711385 | 


695131 
696607 


696880 
697752 


| 698622. 


699491 
720358. 


- | JoOIA222! 


[702036 
702947 


703807, 
794665 
705522 
706376 


GT3219 
696094. 
"6566968 
"697839 
698709 
699528 
{700444 
701309 
702172 
173933 


703393 
7.94751 
705607 
706462 
727315 


17712229, 
[1713970 |: 
7LI3910 
"264749 }7 


[£5396 


1'|-708466 
[27 99015 


799863 
10709 


[0713554 


! [2742397 


7x3238 


; [714978 


oe 


1713753 


695307, 


696182 
697<55 


-. 697 926! 
698706! 


699664 


705031 
7091395 
702258 


793119 


793979 
724837 
795693 
706547 
707399 


— 


708251 


709100 
709948 
710794. | 
711639 
LETS 


712481 
713223 


\ 714262 


714999 
715836 


695394 
656269 


697142 


698014 | 


698883 


699751 
700617 
701482 
792344 
703205 


704065 
794.922 
705778 
7<6632 


797485 


708336 
799185! 


710879) 


711723 


[742546 
743407 
1719246 


7Tt5o84 
743919 


710033 | 
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: 


'O 


| I 


$ 


3 


Py 


716003 
716338 
717671 
718502 
719331 


 — 


716087 


416921 


.7177 54 
7185835 
719404 


720159 
72 
72181, 
722654. 


| 723455} 


-720242: 
ogJs6 |.721068 


*721893 
"722716 


7TIG17O | 
71700% 
717837 
713668 


719497 


(720325 


T21151 

ys 
722798. 
723619 


—————— 


724276 
725095 


725912'| 
726727 17 
727541 | 


724499 


725258 


| 726675 
7263890 
| 727704 


728516 
1729327 
7301 36 


739944 


| 731749 


- 735679 


234319 


| 


——— 


| 538859 
939651 


| 


| 732555 
1733353 
434159 


734999 
935759 


936536 
737332 
738146 
733939 


716254 
717088 


718751 
719579 


729407 
721233 


7237092 


| 


717920 |: 


722058 | 
722881 | 


1724522 
723339 


[7261 56 
726972 | 


727785 


"728597 


729408 
730117 
731024 


(731830 


731971 


432635 


734239 
7735939 
735338 


736635 

737431 
73$225 
739018 


759731 


' 739809 


733433 


733518 


732715, 
734319 


TI$S119,| 
735918 | 
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5 


716421 
717254 
718086 
718917 
719745 


| 720573 


721398 
T22.22.2 
723045 
723866 


| 724685 


725503 
726319 
727134. 
727948 


728759 
729569 
739379 
731186 
731991 


| 732796 
733598 
. 734399 
735199 
735998 


736795 
737590 
738384 
739177 
739968 


6 


= 


716504 
717338 
718169 
713999 
719828 


720655 
721481 
722305 
723127 
723948 


724767 
725585 
726401 
727216 
728029 


728341 
729651 
739459 
731266 
1732072 


716588 


| 717421 


713253 
719083 
719911 


720738 
721563 
722387 
723209 
724029 


724849 
725667 
726483 
727297 
728110 


723922 
729732 
7 39342 
731347 
732152 


732876 
733679 
734479 
735279 
736078 


732956 
733759 
734559 
735359 
736157 


736874 


737669 
733463 
759259 
' 740047 


736934 


8 


716671 
717509 
718336 
719165 
719994 


9 
716754 
717587 
718419 
719248 
720077 


1720821 
721646 
722469 
723291 
724112 


724931 
725748 
726564 
727379 
728191 


729003 
729813 
730621 
731423 
732233 


720903 
1721725 
T22552 
723374 
724194 


25013 
725829 
726646 
727459 
723273 
OT 
| 729034 
729393 


731503 
732313 


733037 


733539 
734539 
735433 
736237 


737034 


733117 
733919 
734719 
735519 
736317 
737113 
7379083 
739701 
733495 


740 25 4 


739702 | 


4 


| 
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- 


I 


2 


Z 


740363 
741152 
741939 
742725 
743509 


744293 
745975 
745855 
746634 
747412 


748188 
748963 
749736 
750508 
751279 


740442 
741230 
742018 
742302 


743588 


740528 
741399 
742096 
742882 
743667 


749599 
741388 
742175 
742961 
743745 


744371 
745153 
745933 
746712 
747489 


748266 
749c49 
749514 
750586 
751356 


744449 
745231 
746011 
746789 
747567 


744528 
745309 
746089 
746868 


747645 


745343 
749118 
749891 
750663 
751433 


"752048 


752816 
753593 
754348 
755112 


752125 
752893 
753659 
755425 
755189 


| 255875 


756636 
757396 
758155 
758912 


755951 
756712 
757472 
758230 
7538988 


752202 
752969 
753736 
754501 
755265 


756027 
156728 


757548 
755306 


759063 


748421 
749195 
749968 
750739 
751510 


752279 
753047 
753813 
754578 
755341 


756103 
7 56864 
757627 
758382 
759139 


759668 
760422 
761176 
761928 
7 62679 


759743 
760498 
761251 


762003 
| 762754 


759819 
760573 
761326 
762078 


—— 


762329 


759894 
760649 
761402 


Lonoke 


762904 


4 


— 


740678 
741467 
742254 
743939 
743823 | 
744606 | 
745387 
746167 
746945 
747722 | 


748498 

749272 
750045 
750817 
751587 


752356 
753123 
753889 


754654 | © 


755417 


756179 
7 56940 
7 57699 
7 58455 
759214 


—Cu 


7 59969 
760723 


761477 
762228 
762975 


—_> 


gyr—— - 
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742757 | 740836] 740915 | 740994 | 741073 || 79 
741546 | 741624 | 741703 | 741782 | 741860 | | 9 
742332 | 742411 | 742489 | 742568 | 742647 79 
743118 | 743196 | 743275 | 743353 | 743431 || F\ 
743902 | 743979 | 744958 | 744136 | 744215-[| 7! 
744684 | 744764 | 744840 | 744919 | 744997 || 78 
745465 | 745543 | 745621 | 745699 | 745777 || 78 
746245 | 746323 | 746401 | 746479 | 746556 || 78 
747023 | 747101 | 747179 | 747256 | 747334 || 79 
747800 | 747878 | 747955 | 748033 | 748110|| 78 
748576 | 748653 | 748731 | 748808 | 748885 || 77 
749349 | 749427 | 749594 | 749582 | 749659 || 77 
750123 | 750199 | 750277 | 750354 | 750431|| 77 
759894 | 750971 | 751048 | 751125 | 751202|| 77 
751664 | 751741 | 751818 | 751895 | 751972 || 77 
752433 | 752509 | 752586 | 752663 | 752739 || 77 
153199 | 753277 | 753353 | 753429 | 753506 || 77 
753966 [754042 | 754119 | 754195 | 754272 || 77 
754730 | 754800 | 754883 | 754959 | 755036 || 76 
755494 | 755569 | 755646 | 755722 | 755799 || 76 
756256 | 756332 | 756408 | 756484 | 756560 || 76 
757016 | 757992 | 757167 | 757244 | 757320 || 76 
757775 | 757851 | 757927 | 758003 | 758079 || 76 
758533 | 758609 | 758685 | 758761 | 758836 [| 76 
759290 | 759366 | 759411 | 759517 | 759592 || 76 
760045 | 760121 | 760196 | 760272 | 760347 || 75 
760799 | 760875 | 760949 | 761025 | 761101 || 75 
761552 | 761627 | 761702 | 761778 | 761853 || 75 
762303 | 762378 | 762453 | 762529 [762604 || 75 | 
763653 | 763128 |763203 | 763279 [763353 || 75 | 


CC 3 
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763428 
764176 
764.923 
765669 
766413 


L 


763503 
764251 
764998 
765743 
766457 


771427 


778151 
778874 


719596 | 
780317 | 


781037 


767230 
767972 
768712 
769451 
770189 


770926 
761661 
77239) 
773128 
773359 


774589 
775319 
776047 
776774 
777499 


778224 
778947 
779669 
780389 
781109 


2 


763578 
764326 
765072 
765318 
766562 


3 


763653 
764400 
765147 
765392 
766636 


767304 
768046 
768786 
769525 
770263 


767379 
7638119 
768860 


769599 
770336 


770999 
771734 
772468 
1773201 
773933 


774663 
775392 
776119 
776846 
777572 


778296 
779019 
779741 
780461 
781181 


781755 
782473 


; 783189 


| 783904 
| 784617 


781827 
732544 
78326c 
783975 
784689 


781899 
782616 


783332 
784046 


784759 


771973 
771808 
772542 
773274 
774006 


774736 
775465 
776193 
776919 
777644 


778368 
779091 
779313 
780533 
781253 


781571 
782683 
783403 
784118 


734831 | 


4 


763727 


764475 
765221 
765966 
766710 


767453 
763194 
768934 
765673 
770410 


771146 
771831 
772615 
773348 
774079 


774309 
775533 
776265 
776992 
777717 


771 8441 
779163 
779884 
780805 


781324 


782042 
7827559 
783475 
784189 
784902 


| 


_ 
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6 


| 7 


8 


J 


763802 
764.549 
765296 
766041 
766785 


768268 
769008 
769746 
770484, 


"1771219 


771955 
772688 


773421 
774152 


7748382 


77 5610 


776333 
777064 
771789 


778513 
779236 
719957 
780677 
781396 


782114 
782831 
783545 
2784261 
784974 


767527 | 


771293 
772028 
772762 
773494 
774225 


774955 
775683 
776411 
777137 
7778362 


763952 
764699 
765445 
766189 


| 766933 


764.027 
764774 
765519 
766264. 
767007 


767675 
763416 
769156 
769994 
770631 


767749 
768490 
763229 
769968 
770705 


764101 
764348 
765594 
766338 
767032 
767823 
763564 
769303 
770042 
770778 


771367 
772102 
772835 
773367 
774298 


771440 
772175 
772908 
773540 
774371 


775028 
775756 
776433 
777209 
777934 


775100 
775829 
776556 
777282 
778006 


778535 
7793038, 
780029 
780749 
781468 


773658 
779380 
730101 
780821 
781539 


773729 
779452 
780173 
780393 
781612 


771514 
772248 
772981 
773713 
774444 


— — — 


775173 
775902 
176629 
777354 
778079 


773802 
77932 


780245 | 


780965 
781684 


7321836 
782902 
7383618 
784332 


785045: 


782258 


732974 
733639 


1784493 


(85116. 


732329 
733046 
733761 
784475 
735187 


732401 
783117 
733332 
734546 
7385259 


— 
+> 


Cc 3 


The Table of Logarithms. 


N © I 2 
| 610 | | 785329 | 78540. | 785472 
617 | |786041 | 786112 | 786183 
612| [786751 | 786822 | 786893 
613 | | 787460 | 787531 | 787602 
614 | | 788164 | 788239 | 788309 
615- | 788875 | 788946 | 789016 
&16 | | 789581 | 789651 | 789722 
617 | | 790285 | 790356 | 790426 
618 | | 79c988 | 791059 | 791129 
619 | | 791691 | 791761 | 791831 
620 | | 792392 | 792462 | 792532 
621 | | 793092 | 793162 | 793231 
622 | | 793791 | 793360 | 793930 
623 | | 794483 | 794558 | 794627 
624 || 795185 | 795254 | 795324 
625 || 795880 | 795949 | 796019 
626 || 796574'| 996644 |-796713 
627 || 797268 | 797337 | 797406 
628 || 797959 | 79029 | 798098 
629 || 798651 | 793719 | 798789 
630 || 799341 | 799409 | 799478 
631 || 800029 | 800098 | 809167 
632 || $00717 | 800786 | 800854 
633 || 801404 | 801472 | Bot 541 
634 | | 802089 | B02158 | 802226 
635 | | 802774 | 802842 | 802910 
636 | | 803457 | 803525 | 803594 
637 | | $04139 | 804208 | 804276 

i 638 | | 804821 | 894889 | $04 

39 | | 805501 B055E9 | Bog 


| 


3 


785543 
786254 
786964 
787673 
788391 


789087 
789792 
790496 
791199 
7919gol 


792602 
793301I 
733999 
794657 
795393 
796088 
796782 
797475 
798167 


7988583 


799347 
800236 
800923 
801609 
802295 


802979 
803662 


804344 
'Bo50Zz5 


5805705 


| 


oC”, => wy wy wv —_ I 07 


» 4 bh. JD. 4. b wi 


375 


The Table of Logarithms. 

5 6 7 6 9 || D 
185686 | 785757 | 785828 | 785899 | 78597 || 71 
786396 | 786467 | 786533 786609 |. 786680 7 
187106 | 787177 | 787248 | 787319 | 787389 || 71 
787815 | 787885 | 787956 788027 | 788058 71 
788522 | 7388593; | 783663 | 788734 | 788804 71 
189228 | 789299 | 789369 | 7389439 | 789510 || 71 
789933 | 790004 | 799074 | 790144 | 790215| | 70 
190637 | 790707 | 790778 | 799848| 790918 || 70 
791339 | 791409 | 791480 | 791550 | 791620 || 70 
792041 | 792111 | 792181 | 792252 | 792322 70 
792742 | 792912 | 7928382 | 792952 | 793022 70 
793441 | 793511 | 793581 | 793651 | 793721 || 70 
794139 | 794209 | 794279 | 794349 | 794418 || 70 
794836 | 794906 | 7949 6| 795045 | 795115 || 70 
795532 | 795602 | 795672 | 795741 | 7958:9|| 70 
796227 | 796297 | 796366 | 796436 | 796505 || 69 
796921 | 796990 | 797059 | 797129 | 797198 | | 69 
797614 | 797683 | 797752 797821 | 797890 || 6g. 
758305 | 198374 | 798443 | 798513 | 798582 || 69 
798996 | 799065 | 799134 | 799203 | 799272 | | 69 
799685 | 799754 | 799323 | 799892 | 799961 | | 6g 
800373 | 800442 | 800511 | Boog57g | zoobg8 | | 69 
801061 | 801129 | 801198 | 801266 | 801335 || 69 
801747 | 801815 | 801884 | 8olgg2 | Bo2ozy 69 
$02432 | $02500 | 802568 | 802637 | 802705 69 
$03116 | 8031v4 | 803252 823321 | $033$9 EY 
803798 | 803867 | 803535 | 804003 | 804071 | | 68 
804480 | 804548 | 804616 | 804685 | 804753 E8 
$05161 | 805229 | 895297] 895365 | 805433 | 68 
805341 | $05908 | 805976| 806c44 | 806112 || 68 


Cc 4 


| 


The Table of Logarithms. 


O 


806179 
806858 
807535 
808211 
808386 


8c9559 
810233 
810904. 
811575 
812245 


812913 
813581 
814248 
314913 
815578 


<= 


2 


I 


806248 
806926 
807603 
808279 
808953 


806316 
806994 
807670 
808346 
809021 


809627 
810299 
810971 
811642 
812312 


809694, 
810367 
811039 
811709 
812379 


812980 
813648 
814314 
814979 
815644 


813047 
813714 
814381 
815046 
815711 


816241 
816904. 
817565 
818226 
818385 


819543 
820201 
$20v58 
821514 
822168 


8163083 
816910 
817631 
818292 
818951 


816374. 
817036 
817698 
818358 
819017 


819609 
820267 
820924 
821509 
822233 


819676 
820333 
B20989 
3821645 
822299 


822822 
823474 
824126 


824776 
825426 


| 


822887 
823539 
824151 
824841 


825491 | 


822952 
823605 
824256 
824906 
825556 


806384 


'807061 


807738 
808414, 
8cg088 


809762 


$10434 
811106 


811776 
812445 


813114 
3813781 
814447 
815113 
815777 


816440 
817102 
817764 
818424 
819083 


819741 
820399 
821c55 
821709 
822364 


823018 
823669 
824321 


824971 
8250921 


> — 


Bo Si, ood 4. i. a BY. WwWwrngo |} a= ow 2 
-_y þ 


1806519 


{809223 


1811909 


| 813247 


1813914 
1814581 


815246 
815909 


816573 
817235 
817896 
818556 
819215 


819873 
820529 
821186 
821841 


1 822495 


823148 
823800 


824451 
825101 


| 812579. 


The Table of Logarithms. . 


I ens 


B25751 | 


# - 1-.3 8 9 | D 
806587 | 806655 | 806723 | 806790 68 
807264 | 807332 | 807399 | 807467 68 
807941 | 808008 | 808076 | Bo8143 68 
$08616 | 808684. | 80875] | 808818 67 
809290 | 809358 | 899425 | 809492 || 67 
809964, | 810031 | 810098 | 810165 67 
$1c636 | 810703 | $10770| 810837 || 67 
1811307 | 811374 | $11441 | $11508 || 67 
811977 | $12044 | $12111 | $12178 || 67 
812646 | 812713 | 812779 | 812847 || 67 
| | — 
813314 | 813381 | 813448| 813514 | 67 
$13981 | 814048 | 814114 | $14181 || - 67 
814647 | 814714 | $14780| 814847 || 67 
815312 | 815378 | 815445 | 815511 66 
815976 | 816042 | $16109 | 816175 || 66 
816639 | 816705 | 816771 | 816838 || 66 
$17301 | $17367 | $17433 | $17499 || 66 
$17962 | 818028 | 818094 | $18159 || 66 
$18622 | 3818688 | $18754 | 818819 || 66 
$19231 | 819346 | 819412 | 819473 || 66 
819939 | 820004 | 320070 820136 || 66 
$20395 | 820661 | 820727 | 820792 || 66 
$21251 | $21317 | 821382 | 821448 66 
$21906 | 821972 | $22037 | 822103 || 65 
$22560 | 822626 | 822691 | 822756 || 65 
$23213 | $23279 | $23344 | 823409 || 65 
823865 | 823930 823996 | 824061 65 
824516 | $24581 | 824646 824711 65 
$25166 | 825231 | 825296 825361 65 
$23315.| 825880 | 825945 | 826009 | 65 


4 


N 


670 
1 671 
672 
2 673 
674 
675 
676 
677 
678 
679 


ie 
DO 
\O 


| O 


378 The Table of Logarithms. 


I | 2 


| 826075 
| 826723 
| 827369 
| 828015 
828659 


Arca 


826139 |; 826204 
826787 | 826852 
827434 | 827499 
828079 | 828144 
823724 | 828789 


| 829304 
i. 829947 
830539 
831229 


31869 


829368 | 829432 
830011 | 830075 
830653 | 830717 
831294 | 831358 
831934 | 831998 


3 


826269 
826917 
827563 
828209 
828853 


829497 
830139 


830781 


831422 
832062 


| 


; 832509 


[| 833147 


| 833784 
| 834421 
| 835056 


832573 832637 

833211 833275 

833848 833912 

$34484 334548 

835419 835183 
| 


| 
| 835691 
| 836324 
36957 
837588 
. 838219 


835754 | 835817 
836387 | 836451 
837019 , 837083 
837652 | 837715 
833282 | 838345 


| 


| 839478 
840106 


| | 840733 


| 841359 


841985 
| 842609 


843855 
844477 


| | 843555 


838912 | 838575 
839541 | 839604 
840169 | 840232 
840796 | 840859 
841423 | 841485 


842047 | 842109 
842672 | 842734 
843295. |-843357 


343918 | 843979 
844539 | 844601 


832700 
833338 
833975 
834611 
835247 


835881 
836514 
837146 
$37777 
838408 


39038 
39667 
840394 
849921 
841 547 


h. 
842172 


842796 
843419 
844042 
844664 


mo 


4 


———_ 


826334 
8269831 


827628 
828273 
828918- 


— 


829561 
830204 
830845 
831486 
832126 


—— ——_—_ 


832764 
833402 
834039 
834675 
835310 


835944 
836577 
837209 
857841 
838471 


839101 
839729 
840357 4 
840984 
841609 


——Y 


342235 
342859 
843452 
844104 


— 


———— 


| 826399 


_————_—__ 


a——— | 
The Table of Logarithms. 379 | 


5 


$27046 


1827692 
1928338 
1828982 


Y Unmme rn rn ron pe ren 


4 


O wr o 


LY 


1829625 
| 830268 


830909 
$31549 
833189 


| 832328 
833466 


$34193 
834739 
$35373 


[836007 


836641 
37273 
37904 


7 


$26464 
827111 
827757 
823402 
829046 


829689 
830332 
8309973, 
831614 
832253 


7 


826528 
827175 
827322 
828467 
B29I11 


829754 
83c396 
831037 

31678 
832317 


$32892 
833529 
834166 
834802 
835437 


836071 
836704 


832956 
833593 
834229 
834866 
835500 


836767 


837399 
838030 


835534 


839164 
| 839792 
840419 
841049 
841672 |* 


842297 
| 842921 
843544 
844166 
844788 


842359 
842983 
$43606 
844229 


844849 


38660 


839209 
839918 
840545 
841172 
841797 


842432 
843046 
843669 
844291 


844912 | 344974 | 24} 


836134 


$26593 
827239 
827336 
828531 
829175 


3829818 
830460 


832381 


FA, 


| 826653 


. 829832 


31102 
831742 


833019 
833657 
334294 
834929 
835564 


36197 
36830 
837462 
33093 
833723 


$39352 - 
839981 
840608 
841234 
841859} 


842434 : 
$43108 
843731 
844353 


9 


I —— 


8273095 
827951 
828595 


829239 


830525 
831166 
831806 


32445 


833083 
833721 


834357 
34993 
835627 


36261 
36894 
837525 
38156 
38786 


$3941 5 
$40043 
840671 
841297 


| 


$41922 


842547 
843170 
843293 
844415 
845036 


380 The Table of Logarithms. 


| 


| 


O 


I 


845098 


845718 
846337 
846955 
847573 


845160 
845779 
846399 
847017 
847634 


U— 


848189 
848805 
849419 
850033 
850646 


843251 
$48866 
849451 
850095 
850707 


| 851258 


85 1869 
852479 
853089 
853698 


854306 
853913 
855519 
856124 
856729 


851319 
851931 
852541 
8353150 
853759 


854367 
854974 
855579 
856185 
856739 


- 


845222 | 


845342 


. 846461 


847079 
847696 


843312 


848928 


849 542 
850156 


850769 


851331 


851992 
852602 
853211 
8538319 


854428 
855034 
855640 
856245 
$56849 


857332 
857935 


| 858537 


859138 


859739. 


857393 
857995 
858597 
859198 
859799 


857453 


858056- 
858657 |: 
859258 |- 
859859 |. 


860338 
860037 
861534 
862131 
862728 


$60398 


86c996 


B61 594. 


862191 
862787 


845346 
845666 | 
846585 
847202 
847819 
348435 
849051 
849665 
850279 
350891 

851503 
852114 
852724 
853339] 
853941: 


854549 
855156 
855761 
856366 
856970 
857574 
3858176: 
859379] 
859978 


The Table of Logarithms. 33r 


5 


6 7 8 | 9 | D 
$45408 | 845470 | 845532 | 845594 | 845656 || 62 
$46028 | 846089 | 846151 | 846213 | 846275 62. 
846646 | 846708 | 846769 | 846832 | 846894 62 
847264 | 847326 | 847388 | 847449 | 847511 62 
847881 | 847943 | 848004 | 848067 | 848128 62 
848497 | 348559 | 848620 | 848682 | 848743 62 
849112 | 849174 | 849235 | 849297 |. 849358 || 61 
849726 | 849788 | 849849 |849911 | 849972 || 61 
850339 | 8504o1 | 850462 | 850524 | 850585 61 
850952 | 851014 | 851075 | 851136 | 851197 GI 
$51564 | 851625 | 851686 | $51747 | 851809 61 
852175 | 852236 | 852297 |852358 | 852419 || 61 
852785 | 852846 | 852907 | 852968 | 853c29 61 
853394 | 853455 | 853516 | 853577 | 853637 || 61 
854002 | 854063 | 854124 | 854185 | $51245 61 
854609 | 854670 | 854731 | 854792 | 854852 || 61 
855216 | 855277 | 855337 | 855398 | 855459 | | 61 
855822 | 855882 | 855943 | 856003 | 856064 | | 61 
856427 | 856487 | 856548 | 856608 | 856668 60 
857031 | 857091 | 857152 | 857212 | 857272 60 
$57634 | 857694 | 857755 | 857815 | 857875 | | & 
858236 | 858297 | 858357 | 358417 | 858477 | | 60 
858838 | 858898 | 858958 | 859018 | 859078 60 
859439 | 859499 | 859559 | 859619 | 859679 | | 6&0 
860038 | 860098 | 860158 | 860218 | 860278 60 
860637 | 860697 | 860757 | 860817 860877 60 
861236 | 861295 | 860355 | 861415 861475 60 
861833 | 861893 | 861952 | 862012 862072 60 
862429 | 862489 | 862549 | 862608 | $62668 | | 6&0 
863025 363085 | 863144 | 863204 | 863623 60 


The Table of Lagarithmes. 


A | Eb 
© | I | 2 3 | 4 5 

863323 | $633$2 | 863442 | 863501 | 86356; $6362 
863917 | 863977 | 864036 | 864096 | 864155 $6421, 
864511 | 864570 | 864629 | 364689 | 564748 $6480! 
865104 | 865163 | 865222 | 865282] 865341 $6549 
865696 | 865755 | 865814 | 865874 | 865933 $6599 
$66187 | 866346 | 866405 | 866465 | 866524 $6659 
866878 | 866937 | 866996 | 867055 | 867114 $6717 
867467 | 867526 | 867585 | 867644 | 86703 | 86774 
868056 | 868115 |. 868174 | 868233 | 863292 $633 
868643 | 868703 | 868762 | 8638821 868879 $689; 
869232 | 869290 | 869349 | 869408 | 865466 8695 
£69818 | 869877.| 869535 | 369994 | 870053 $701 
870404 | 870462 | 870521 | 870579 870638 $706 
870989 | 871047 | 871106 | 871164 | 871223 $71: 
871573 | 871631 | 871689 | 871748 | 871806 $711 
872156 | 872215 | 872273 |. 872331 | 892389 $72. 
872739 | 872797 | 872855 | 872913 | 872972 $73 
873321 | 873379 | 873437 | 873455 | 873553 73 
873502 | 873559 | 874018 | 874076 | 874134 874 
874482 | 874539 | 874598 | 874656 | 874714 $74 
875061 | 875119 | 875177 | 875235 | 875253 87 
875639 | 875698 | 875755 | 875813 | 875271 87 
876218 | 8;6276 | 876333 | 876391 | 876449 87 
876755 | 876853 | 876910 | 876968 | 8775026 87 
877371 | 877429 | 877487 | 877544 | 877602 87 
877947 | 578004 | 878062 |878119 | 878177 g* 
878522 | 878579 | 878637 | 878694 | 878752 2 
579096 | 879153 | 879211 | 879268 | 879325 - 
875669 | 879726 | 879784 | 879841 | 875893 | g 
d70242 | 880299 | 880356 | 880413 | 38047 be 


— The Table of Logarithms. 


rat 


$63620 
$64214 
$64808 
$65400 
865992 


366983 
867173 
867762 
$68350 
863938 


869525 
$70111 
$70696 
871281 
$71865 


— — _  — 


$72448 
873029 
873611 
874192 
874772 


875351 
875929 
876507 
877083 
877659 


T 


g 


9 


863739 
864333 
864926 
865519 
866110 


863358 
864452 
864045 
865637 
366228 


866701 
867291 
867879 
863468 
869056 


869642 
870228 
870813 


871398 | 


871981 


872564 
873146 
873727 
874308 
$7438$ 


866319 


867409 
867998 
868586 


869173 


869759 
870345 
870930 
871515 
872058 


875466 
876045 
876622 
877199 
877774 


872681 
873262 
873344 
874424 
875003 


895582 
876160 


873234 
878808 
879382 
879955 
880527 


þ 


878349 
878924 
879497 
880070 


880642 


878464 
879039 
879612 
880155 


880756 | 


876737 |. 
677314 | 
877889 


384 The Table of Logarithms. 3 | 
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N O | L 2 . 4 
760 || 880814 | 880871 | 880928 | 880985 | 881042 
761 || 8381385 | 881442 | 881499 | 881556| 881615 
762 || 881955 | 882012 | 882069 | 882126 | 882163 
963 || 882525 | 882581 | 882638 | 882695 | 882752 
164 || 883093 | 883050 | 883207 | 883264 | 883321 | 
765 || 883661 | 883718 | 883775 | 883832 | 883888 | 
766 | | 884229 | 884285 | 884342 | 884399 | 824455 
767 || 384795 | 884852 | 884909 | 884965 | 885022 
268 | | 835361 | 385418 | 885474 | 885531 | 885587 
769 | | 885926 | 835983 | 886039 | 886096 886152 
770 || 886491 | 886547 | 886504 | 886659 | 8:6716 
771 || 887054 | 887111 | 887167 | 887223 887279 | | 
772 || 887617 | 887674 | 887720 | 887786 | 887842 
773 || $88179 | 888236 | 888292 | 888348 888404 | 
774 || 888741 | 888797 | 888853 888909 888965 | 
| 889302 | 889358 | 889414 | 899469 | 889523 |. 
—_ 889862 | 389918, —_ 890029 | 890086 | 
777 | | 890421 | 890477 | 890533 | 899589 | 890645} 
778 || 890979 | 891035 | 891091 | 891147| 891203} 
779 || 891537 | 891593 | 891649 | 891705 | 891760 | 
78o | | 892095 | Bg2150 | 892206 | 892262 | 892317 
781 | | 898651 | 892707 892762 | 892818 | 892818 
782 | | 893207 | 893262 | 893318 | 893373 | 893429 
783 | | 893762 | 893817 | 893873 | 893928 | 893984 
784 | | 894316 | 394371 | 894427 | 894482 | #94538 
735 | | 894369 | 394925 | 894980 | 895036 895091 | 
786 | | 895423 | 895478 | 895533 | 895588 | 895644 | 
787 | | 895975 | 896029 | £96085 | 896140 | 896195 |. 
788 | | 896526 | peta 896636 | 896692 | 896747 
Bon | 897077 | 897132 | 897184 | 897242 £97297 | 


The Table of Logarithms. 


F] 


6 


881099 
"831655 
882239 
882809 


883377 


1893945 
834512 
885078 
885644 
886209 


336773 
887336 
837896 
833460 
889c21 


889582 
89otgi 
890700 
891259 
891816 


$92373 
1892929 
8593484 
894039 
894593 


EROS. ear IR DL Ha OI 


— 


895146 
895699 
896251 
| 38596802 

(397353 


881156 
Wy 

02297 
B82866 


884002 
885135 
885700 
886265 


38386829 
887392 
$87955 
883516 
889077 


889638 
890197 
Bgo756 
891314 
891872 


892429 
892985 
893539 
894094 
894648 


883434 / 


884569 | 


+ 


881213 
8817834 
882344 
B32923 
833491 


s 


— 
881271 
881841 
832411 
882979 
833548 


9 


B81328 
881898 
3882468 
883037 
883695 


384059 
884625 
B85192 
885757 
886321 


$84632 
885248 
885813 


8841t15: 


88637$ 


834172 


884739 


885305 
835869 
896434 


836835 


887449 
888011 


888573 
8891 34 


836941 
887505 
883067 
$336259 
3889189 


3386998 
8875651 
888125 
888685 


889246 


889694 
890253 
890812 
891370 
891928 


892484 
893040 
893595 
894149 
894704 


3399 45 
89030 


* $9086 


B9g1426 
891983 


892539 
B93096 
$93651 
894205 
894759 


889806 * 


Bgo365 
890924 
891482 
892039 


892595 

I51 
893706 
894261 


8374814 


Byg201 


895754 
896306 


997407 


896857 | 


895257 
895809 
896361 
896912 
897462 


895312 
095554 
89641 


| 897517 


896967 


| 


395367 
895919 
896471 
897022 
897572 


| 


D 4 


815 
816 
$17 | 
818 { 
819 


— 


© 


I 
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3 


897627 


898176 


| 858725 


899273 
899821 


8972 


898231 


899328 
899875 


8987 80- 


897737 
898286 


898835 © 


9333 
899929 


897792 
898341 
898389 
899437 
899985 


900367 | 


900913 
901458 
90203. 
902547 


- | gozo8g 


993633 
904174 
904716 
905256 


| 905796 


906335 
906374 
907411 
907949 


| 900422 
goog6Bs 
goI513 
902057 
902601 


903687 
904229 
994769 
. 905310 


905349 
906359 


907465 
968002 


903144 


906927 1 


900476 


gO01 O22 ' 


901567 


GOZIIN | 


90265 5 


900531 
9O0I O77 
901622 
902166 


902709 


903 '99 
903741 
904253 
904824 
905364 


903904 
906443 
907981 
907519 
goBog56 


| 


903253 
993795 
904.337 
904878 
905418 


905958 
906497 


p927035 


997573 
908109 


908485 
909oZzl 
905556 
9L00gT 
910624 


993539 
| 909074 
909609 
g1IoI4g 
910678 


908598 | 


goy128 


909663 | 


910197 


9010731 


911153 
911690 
91222 


Q11211 
911743 


912275 
912806 


G11263 


911797 
912323 
912859, 


913337 | 913350 


903546 
909181 
$09716 
910251 
910784 


911317 
911849 
912381 
912913 
913443 


| 


| 4 


897847 


901676 


—— 


898396 
8598944 
899492 
900039 
900586 
gOI131 


902221 
902764 
903307 
9c 3849 
994391 
904932 
995472) 
906012 
906531 


$907 8g 
907626 
908163 


des! 


909235 ! 
909769. 
910304 |! 
910833: 


911371 
911903: 
912435. 
912966 
913495 


4 


913234 


oy - 


— Ow IJ 


tw wo 


L 


- — —— 


\_ vet ee. ot... ' WW Og — © JJ 
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The Table of Logarithms. 


5 
$97 902 
898451 
8938599 


900094 
900640 
go1186 
yol731t. 
902275 
9c2318 


963361 


[90390 4 


99444 5 
994936 
905526 


911424 
911956 
912485 


913<19 
1913549 


899547 1 


rr r— 


6 


897957 
898506 


899954 
899602 © 


900149 


900695 
991240 
gol785 
902329 
962573 


| 


$03416 
903956 
904499, 
9c 5239 
905580 


1 906119 


g06658 
907196 
997734 
GO8270 


go8807 


909341. 


909877 


| 910411 


910944 


911477 
912009 
912541 
9130972 
933602 


— 


PF 


g 


9 


—_—_ 
898561 
899109 
893656 
900203 


990749 
991295 
901839 
902334 
902927 
903469 
904012 
904.553 
9050994 | 
9905634 


906173" 
906712 
907250 
907787 
905324 


——_— 


898067 
3898615 
895164 
899711 
920258 


900804 
9921349 
901394 
992438 
902981 


903524 
994066 
904607 
$g05143 
905688 


906227 
906766 
907394 
907341 
9083783 


3983122 
898670 
899218 
899766 
900312 


90359 
901404 
gol 945 
902492 
9030g6 


903578 


904120 


$g04661 
9925202 
905742 


9956281 


9063tg 


907358 


907895 


908431 - 


903860 
909396 
$0993 | 
910464 | 


910958 | 


908914 
999449 
909984 
' 9IoG18 
911051 


911530 
912063 
912594 
913125 
913655 


- earn con wet » 


911534 
912116 
912647 
G13175 
91370d | 91 


908967 
909503 
910037 
910571 
91H 104 


911637 


912169 | 


912700 


913231. 


- ” £ 


913761 


388 The Table of Logarithns., 
N O I >; | 3 | 4 
820 | | 913814 | 913867 | 913919 | 913973 | 914026: 
$21 | | 914343 | 914396 | 914449 | 914502 | 914555 
822 | | 914872 | 914925 | 914977 | 919030 | 915083; 
823 | | 915399 | 915453 | 915505 | 915358 | 915617 
824 | | 915927 | 915979 | 916033 | 9160$5 | 916138 | 
825 | | 916454 } 916507 | 916559 | 916612 | 916664 
826 | | 916980 | 917033 | 917085 | 917138 | 917190 
827 | | 917506 | 917558 | 917611 | 947663 | 91776 
828 | | 918030 | 918083 | 918135 | 918188 918240 
829 || 918555 | 918607 |918659 | 918712 | 918764 
$3@ | | 919078 | 919130 | 919183] 919235 | 919287 
B31 | | 915601 919653 919706 | 919758 | 919849| 
832 | | 920123 | 920176 | 92c228 | 920279 | 920332 
833 || 929645 | 920697 | 920749 | 920801 | 920853. 
834 || 921166 | 921218 | 921270 | 921322 | 921374 
— mmmmammmmn —— 
35 || 921686 | 921738 | 921790.| 921842 | 921894. 
836 | | 922206 | 922258 | 922310 | 922362 | 922414 
837 || 922725.| 922777 | 922829.| 922881 | 922933 
838 || 923244 92.3296 | 923348] 923399 | 923454 
839 || 923762 | 923814 | 923865 | 923917 | 923969, 
| i 

840 || 924279 | 924331 | 924383 | 934434 | 924486 
Bai || 924796-| 924848 | 924899:|,924951 | 925003 | 
842 || 925312 | 925364. | 925415 | 925461 | 925518 
843 | | 925928 | 925879 | 925934 925582 926034, 
844 | | 926342 | 926394 | 926445 | $26497 | 926548 
845 | | 926857 | 926908 | 926959 |:927011 | 927062 
846 | | 927370 | 927422 | 927473. |927 524 | 527576 
847 | [927883 | 927535 | 927986. 928037 | 928088 
848 | | 928396 | 928447 | 928498-|'928549 | 928601 
849 | 928908 | 928959 |92900g | 925061 | 929112 


—— 


ll 


To BY WNW TIDMWD Www AI WW =WY».ST a ; ww zroa  D00nw 
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The Table of Logarithms. 389 

5 6 Jy | 8 9 D 
914079 | 914132 | 914134 | 914237 | 914290 53 
914608 | 914660 | 914713 | 914766 | 914819 53 
915136 | 915189 | 915241 | 915294 | 915347 | |. 53 
[915664 | 915716 | 915769 | 915822 | 915875 | | 53. 
916191 | 916243 |. 916296 | 916349 | 9164o1 53 
916717 | 916769 | 916822 | 916875 | 916927 53 
917243 | 917295 | 917348 | 917400 | 917453 || 53 
1917768 | 917820 | 917873 | 917925 | 917978 52 
918253 | 918345 | 918397 | 918449 | 918502 | | 52 
918816 | 918869 | 918921 | 918973 | 919026 52 
919339 | 919392 | 919444 | 919496 | 919549 52 
919862 | 919914 | 919967 | 920019 | 920071 52 
920334. | 920436 | 920489 | 920541 | 920593 2 
920906 | 920958 | 921009 | 921062 | 921114 52 
921426 | 921478 | 921530 | 921582 | 921634 52 
921946 | 921998 | 922050 | 922102 | 9221 54 $2 
9224.66 | 922518 | 922569 | 922622 | 922674 52 
922985 | 923037 | 923089 | 923140 | 923192 | | 52 
923503 | 923555 | 923607 | 923658 | 923710 || 52 
924021 | 924072 | 924124 | 924176 | 924228 52 
924538 | 924589 | 924641 | 924693 | 924744 || 52 
925054 | 925106 | 925157 | 925209 | 925261 52 
925569 | 925621 | 925673 | 925725 | 925776 2 
926085 | 926137 |. 926188 | 926239 | 926291 SI 
926559 | 926651 | 926702 | 926754 | 9268c5 51 
927114 | 927165 | 927216 | 927268 | 927319 FI 
927627 | 927678 | 927729 | 927781 | 927832 FI 
928139 | 928191 | 928242 | 928293 | 928345 || 51 
928652 928703 928754 | 928805 | 928857 51 
1929215 | 929266 | 929317 | 929368 || 51 


—— ——————— 


We 


'Dd 3 


790 Ti by Table 


of Logarithms. 

Ni © | I 2 3 4 

850 || 929419 | 929470 | 929521 | 929572 | 929623| 
851.|| 929929 | 929981 | 930032 | 930083 | 930134 
852 || 930439 | 930491 | 939542 | 939592 | 930643 
$53 || 930949 | 930999 | 931051 | 931102 | 931153 
854 || 931458 | 931509 | 931559 | 931610 | 93166; 
B55 || 931966 | 932017 | 932c68 | 932118 | 932169 
856 || 932474 | 932524 | .932575*\ 932626. | 932677 
| B57 | | 932991 | 933031 | 933982 | 933133 | 933183 
858 | | 933487 | 933538 | 933589 | 933639 | 933639 
| 359 | | 933993 | 934044 | 934994 | 934145 | 934195 
8% | | 934495 | 934549 | 934599 | 934649 | 934700 
B6r | | 935003 | 935056 | 935104 | 935154 | 935205 
862 | | 935597 | 935558 | 935608 | 935658 | 935709 
863 | | 936011 | 936061 | 936111 | 936162 | 936212 
B64 | | 936514 | 936564 | 936614 | 936665 | 936715 
B65 | | 937016 | 937066 | 937117 | 937167 | 937217 
866 | | 937518 | 937568 | 937618 | 937668 | 937718 
867 | | 938019 | 938069] 938119 | 938169 | 938219 
$68 | | 938519 | 933569 | 938619 | 933669 | 938719 
869 | | 939019 | 939069 | 939119 | 939169 | 939219 
870 | | 939519 | 939569 | 939619 | 939669 | 939719 
871 | | 940018 | 940068 | 940118 | 940168 | 940218 
872 | | 940516 | 940566 | 940616 | 940666 | 940716 
$73 | | 941014 | 941064 | 941114 | 941163 | 941213 
874 | | 941511 | 941561 | 941611 | 941660 | 941710 
$75 | | 942008 | 9420538 | 942107 | 942157 | 942207 
876 || 942304 | 942554 | 942603 | 942653 | 942702 
877 | | 942999 | 9430949 | 943099 | 943148 | 943193 
878 | | 943495 | 943544 | 943594 | 943643 | 943592 | 
B79 |/ 943989 | 944038 | 944088 | 944137 | 944186 | 
gre . : 


4 


The Table of Logarithms. 3 gr 


| —_—— 


pF: | > 


Pf | 


8 


9 | 


|— 


929674 


_ | 930185 


930694 
931 204. 
931712 


929725 
930236 
939745 
931254 
931763 


——_— 


929776 
930287 
930796 
931305 
931814 


929827 
9303383 
930047 
931356 
931865 


929879 
930389 
930898 
931407 
331915 


9032220 
932727 
933234 
933740 
934246 


934751 
935255 
933759 
$36262 


93665 


937267 
937769 
933269 
938769 
939269 


EI 


932271 
932778 
933234 
933791 
934296 


934801 
935306 
935809 
936313 
936815 


932322 
932329 
933335 
933341 
934347 


934852 
935356 
935359 
936303 
636865 


937317. 


937819 
938319 
938819 
939319 


937367 
937869 
938369 
9338869 
939369 


932372 
932879 
933386 
933392 
934397 


632423 
932930 


933437 | 


933943 
934448 


934902 
935406 
935910 
936413 
936916 


937418 
937919 
9338419 
938919 
939419 


934953 
935457 
935960 
936.63 
936966 


937468 
937969 
$38469 
938969 
939469 


— 


940267 
940765 
941263 
941759 


939769 


939819 
940317 
940815 
941313 
941809 


942256 
942752 
943247 
943742 


944236 


942306 
942801 
943297 
943791 
944255 


939369 
940367 
940865 
941362 


946859 


942355 
942351 
943346 
943841 


939913 
940417 
940915 
941412 
941909 


939968 
940467 
940964 
941462 


| 


[ 


941958 


942405 


942901 


943496 
94.3890 


| 94433) 


| 944384 


942455 
942950 
| 943445 
943939 
944433 


D 
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Ss. 


O 


| 


3s, 


944433 
244976 
94.5468 
945961 
2464 52 


946943 
947434 
947924 
948413 
948902 


949390 
949878 
950365 
950851 
951338 


951323 
952308 
952792 
953276 | 
953759 


954243 
954725 
955207 


955688 | 955736 


| 246501 


' 946992 


| 954292 


I | 2 


344532 
245025 
945518 
946009 


947483 
947973 
948462 
948951 


949439 
949926 
950414 
950900 
951336 


951872 
952356 
952841 
233325 ? 
953808 


954773 
955255 


244531 
945074 
245567 
946059 
946551 


944631 
945124 
945616 
946108 
946599 


—— 


947041 
947532 
948022 
948511 
948999 


949433 
949975 
950462 
950949 
951435 


95192C 
952 405 
952889 
953373 
953956 


954359 
954821 
955303 
955784 


956168 | 956216 | 956265 


956649 
957128 
957 607 
958086 


958564 | 958612 


956697 
957176 
957655 
953134 


956745 
957224 
957703 
953181 


958659 | 


947090 
947 581 
948070 
948539 
949048 


949536 
950024 
| 9505L1 
9 50997 
9 51433 


951969 


952938 
953421 
953903 


954337 
954369 
955351 
955832 
$56313 


956793 
955272 
957751 
958229 


952453: 


eta © Se. 4. At 


4 


————— 


944680 
94 5373 
945665 
946157 
945649 
947139 
947629 
943119 
948609 
949097 


9495835 
950073 
950339 
951946 
951532 


952017 
052502 
952986 
953469 
953953 


9 544353 
954918 
955399 
953880 
956361 


—— — 


956840 
957319 
957799 
958277 | 


958707 | 9587 55 


— 


nr —=w"" 


| 
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5 
944729 
945222 
945715 
946207 
946698 


947139 
947679 
943168 
948637 
949146 


949633 
gyot21 


930608 
951095 
951 580 


952066 
952550 
9530934 
953519 
9540OT 


954484 
954966 
955447 
955928 
956409 


956888 
957368 
957347 
958325 


6- 


—— 


| 944779 


945272 
5764 
6256 
946747 


CG —— 


947238 
947728 
949217 
948706 
949195 


949633 
950170 
950657 
951143 
951629 


& 


944977 
945370 
945862 
946354 
946845 


9 


944927 
945419 
94 5913 


' 946403 


946394 | 


—— 


947 336 


| 947836 
948315 


948304 
949292 


947335| 
947875 | 


949364 
948853 
949341 


949780 
950267 
950754 
951240 
951729 


949829 
950316 
950803 
951289 
951775 


_r 


952399 
953083 
953566 
954049 


954532 
955014 
953495 
955976 
956457 


956936 
957416 
957854 
953373 


958803 


| 958850 


952114. 


952163 
952647 
953131 
953615 
934099 


95221 © 
952696 
953179 
953663 
954146 


95458c 
955062 
955543 
956024 
956505 


954628 
*LSTEL2 
9 55592 
956075 
956533 


952259 | 
9352744 | 


953228 
953711 
954194 


954677 
955158 
955639 
956120 
956601 


956984 
957464 
957942 
958421 


53898 


957032 


' 957 5Þ2 


957900 
958468. 


958945 


957080 
937559 
953038 


0g 
953994 


þ 


[ |. 
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['z 


wa 


I 


I 


2 


959041 


9395! 


239995 


96047 1 
g96c946 


961421 
961395 
962369 
962342 
963315 


963788 
964259 
964731 
965202 
965672 


966142 
966611 
967079 
967 548 
968016 


959566 
960042 
960518 
960994 


961469 
961943 
962417 
962386 
963363 


963335 


964307 | 


964778 
965249 
965719 


966189 
966658 
967127 
967595 
968 062 


_ 


959089 


959137 


959614 


960090 
960566 
961041 


961516 
961990 
62464 
62937 
963410 


963382 
-964354 
964825 
965296 


965766 | 96 


966239 
966705 
967173 
967642 
968109 


f 


Z 


959185 
959661 
96013 
96061 
961089 | 


96156 
lang 
962511 
962985 


963457 | * 


963929 
964401 


964372 


965343 
$5813 


966283 
966752 
967220 
96 7688 
968156 


963483 
968949 
969416 
969882 
970347 


968529 


968996 | 


969463 
969928 
970393 


968576 
959043 
969509 
969975 
970439 


968623 
969089 
969556 
970021 
970436 


970812 
971286 
971739 
072203 
572666 


970858 
971322 
9717836 
972249 
g72712 


970904 
971369 


972295 


971832 971879 


970951 
971415 


972342 


972758 | 972804 


OO 


4 


ee earns 


959231 
939709 
960185 
960661 
| 961136 


—— 


961611 


979533 


970997 
971461 
971925 
9723838 


97231 


_d—— 


——_— 


| ' The Table of Logarithms. 395 | 
5 | 6 | "5 A 8 9 D 
959279 | 959328 | 959375 | 959423 | 959471 48 
959757 | 959804 | 959852 | 959899 | 959947 as 
960233 960280 | 960328 | 960376 | 960423 48 
960709 | 960756 960804 | 960851 | 960899 48 
961184 | 961231 | 963279 | 961326 | 961374 | | 47 
961658 | 961706 | 961753 961801 | 961848 47 
962132 | 962179 | 962227 | 962275 | 962322 | | 47 
962606 | 962653 | 962701 | 969748 | 962795 | | 47 
963079 | 963126 | 963174 | 963221 963268 | | 47 
963552 | 963599 | 963646 | 963693 | 963741 | | 47 
A mmm 
964024 | 964071 | 964118 | 964165 | 964212 | | 47 
964495 | 964542 | 964538] 964637 | 964684 | | 47 
964966 | 965013 | 965061 | 965108 | 965155 || 47 
965437 | 965484 | 965531 | 965575 [965624 || 47 
965906 | 965954 | 966001 966048 | 966095 47 
966376 | 966423 | 966470 | 966517 | 966564 || 47 
966845 | 966892 | 966939 | 966986 | 967033 || 47 
967314 | 967361 | 567408 | 967454 | 967501 || 47 
967782 | 967829 | 957875 | 967922 | 967969 || 47 
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0 0.000000|10. oigacoreng! o. j0.coo000| I Infinita. 6o! 
E 463726] 9.95 9.999999]: 16. -463726|13-536274 | 59 
| 2 | 6-764756119.999999]* 16-7647 56113-235244 | 58 
j- 3 | 6.940847| 9.999999] [6.940847 113-059153 [57 
4 | 7-065786| 9.999999] [7-065786,12.534214 |56 
5 | 7.162696| 9.999999] |7.162696|12:837 304 55\| 
6 | 7.241877] 9.999999] {7-241878|12.758122 | 54 
27 17-3098324 [9.999999] 17-3<3825]127691175 | 53 
81-7.3668161"9 999999] [17.366817f12:63318z | 52 
9 | 7-417963| 9.999999] 17-417970,12.582030 [51 
1o | 7.463726| 9.999993] 17463727 112-536273 |50 
11 | 7.595118| 9.999998 7 .505120|12.494880 49 
124 "7:342906| 99999997 | 17-542999[12:457091 '48 
134" 7-5776631-9.999997} |[7-577272112-422328 47 
14 | 7.609853| 9.999996 RE? 12.390143 | 46 
15 | 7-639816| 9+999996 63982612. 360180 45 
16 | 7.667844] 9.999995 5 12.332151 [44 
17 | 7:-694173| 9.999995] [7.694179112.305321 [43 
18 |-7-718977 } 9:999994| [7.719003|12-281997 [42 
I9 | 7-742477\ 9$-999993| [7-742484[12.257516 {41 
20 | 7.7647 54\ 9:999993] 17-764761112.235239 | 40. 
21 [7.785943] 9:999992] [7.785951 [12-214049 |39. 
22 | 7.806146| 9 999991 7.8061451|12.193845 br 
23 | 7.325451| 9.999990] [7.825469[12.174540 
24 | 7-343934 | 9-999989| [7-343944[12-156055 [3s 
25 | 7-861662 9.999989 7.861674. 12. 133326 35 
26 | 7.878695 | 9.999988] [7.878708 12. 121292 , 34; 
27 | 7-895985| 9.999987 | [7.895099[12.104901 [33] 
28 | 7.910379] 9.999986] 7.910894 [12.c89106 |32 | 
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3.065776|9.999971 


8.020044 |[11:979956 
8.031945 [11.968055 
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8.249033|9.999932 $.249102|11.750898 
8.256094 (9.999929 8.256165[11-743$35 
8.26304219-999927 8.2631 SILE .736885 
8.269881 '9.999925 8.265956; 11.7 30044 
8.276614 19-999922| [8.276691[11.7233c9 
$ 283243 9.999920 8$ 283323|11.716677 
8.289773 19-999918 8.2898561|11.716144 
8.295207 19-999915 8 296292[11.703708 
8.302 546 9.999913 8.302634 11.697 366 
3.3087949.999510 8.303884 11.691116 116 
8.314934 19599907] |8.315046|11.684954 
8.321027 (9.999905 8.321122[1 1.678878 
8.327016 [9-299902 $.327114|11.672386 
8.332924 9.999899] |8-333025|11.666975 
8.33837 33'9. 999897] 18.333856|11.661144 
8.244504 9-999894] [8.34461c[11.655390 
8.350180 9.999891 8.350289|11.649711 
8 35378319 999888] [18.355895111.6441c5 
8.361315 9.995885 [6 6ctos 11.638570 | 
8 366777 9 999882 8.366895|11 633105 , 
8.37217119.999879] |8.372292/11.627708 | 
$ 377499 9.999376 $.37762211.622378 
8.387762 9 999873 © :382889|1 I-617111 
8.387962 9.999870 8.388092|11.611908 
8.393101(9 999867} _ 18.393234[11.606766 | 
8 3991799 999864| [8.398315]11.601685 
8.403199 9 999861] |5.403338[11.596662 
$ 408161 9.999858 8.4083c4j11.391696 
8.413068, 999354 apt et 11.3867 87 


8, 117919199 999851 


8.418068 11.581932 


Co- ſme | 


Sine | 


[Co-rang.| Tangent 


Degree 88, 


51 | 


TT oe a. edna ace cod 645 wel ad 48 1s I 


| 


Degree 1. 421 

M| Sine | Co-fine | | Fangemt| Co-cang. | 
30 | 8.41791919-999851] [8 418068|11.531932 | 30 
31 | 8.422717 9 999348 8.422869'11.577131 | 29 
32 | 3.427462 9.999844 8.427618[11.572382 | 28 
33 | 8-4321 5619-999341 3.432315111.567685 | 27 
34 | 8 436800 [9.999838] [8.436962] 11.563038 | 26 
35 | $-44139419-999334| _ [8.441560[11.5 58.40 | 25 
36 | 8445941 9.999831] |8446110|11.553990 | 24 
37 | 8.459449 9-999327| [8.450613/11.549387 | 23 
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44 | 8.480693\9.999801 8 480892 11.5i19108 | 16 
45 | 3.48484819.999797| _ 18.485050,11.514950 | 15 
46 | 8.438963'9.999794 $486170!11.510830 | 1, 
47 | 8.493040[9.999790 8.483250.11.596750 13 
48 | $.49707819.999786] [8.497293 11.592707 | 12 
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51 | 8.508974 9.999774 8.509200'11.420300 '9 
52 8.512867 9.999769 8.513098'11.456902 8 
$3 | 8.531672619.999765] |[8.516961'11. 483039 | 
54 | 8.520551|[9.999761 8.520790'11.479210 | 4 
55 | 8-524343.9.999756| [8.524586.11.475414 | 5 
56 | 8.32310219.999753 8.528349'11.471651 = 
57 | 8.531828 5.999748 8.532080'11.467620 3 
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8.636272 00042 8.686784|11.313216! 
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8.699073(9-999456] [8.699617[11.300383 
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8.706576|9-999437 8.707130[11.292860 
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9.999357 
667 19 999330 
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8.770970 
8.773101 
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$.73367519-999189] _|8.786486|11.213514 


$.787736(9-999181 8.788554|11.211446 
8.78978719-999174] [8.790613{11.209387 
8.791828 9.999166 8.792662|11.207338 
8.793359 9 999158] [|8.794701[11.205299 
8.795881 9.999150 18.796731]11-203265 
$.797894(9.999 142 8.7987 52[11 201248 
8.799897 |9-999134| [8.800763|11.199237 
8.801891 [9.999126 8.802765111.197235 
8803$761{19.999118 $.807458/11.195242 
8.805852;19 999110 [8.806742|1 1.193258 
$.807819 9.9991 on Mans 7/11.191283 
8.809777,9.999094| 18.812683|11.189317 
8.81172619.999086 8.312641111.197359 
8.813667[9.999077| |3,814589}11.1$5411 
8.815598319.999069 8.816529111.1$3471 
8.817522|9.999061 3.818461|11.181539 
8.819436|9.999052 8.820324|[11.179616 
8.321342[9-999944 8.822298|11,1777c2 
8.823240[9.999036| [8.824205/11.175795 
8.825130 9.999027] 18826103 11.173857 
$.8275011|9.999019 8.827992/11.172008 
8.828884|9.99901 0 8.829874 [11.190136 
8 830749|9.999002 8.831748 11.168252 
3.832106|9.9938993 8.833613|11.166387 
8.834456. 9-998984|__ _'8:335471111-164529 
8.836297 [9.998976 9.8373207 1.162679 
8.333130[9.998967 8.839163'11.160837 
8.83995619.998958] [8.840958|11.159c02 
8.841774|9.998940 8.842825]11.157175 
8.343585 19-998941| __18.844644|11.155356 
Co-fine | Sine | | Co-tang. |Tangenr. 
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Degree 86. 


— 


td 
IN 


Degree -4. 


+ #-3$-$-4|-. ; 
© oY Aila+S wes |0.0 ow CES DIAL = FU 


©|» 
m 10 


J 


» tf 


[A+ 


Sine | Co-ſine | 


| Tangent| Co-tang. 


$.843534/9.998941] _ 


3.845337 9.998931 
3.347183 9 998923 
$.84897119.998914 


ob aben 998905 


|8.844644/11.155356 


8 846455|11-153545; 
8.348240[11.151740 
8.850057 L1.149943; 
8.351846-11.148154 |: 


3 $63165|9.998313 
8.869868 9.998804, 


8.852525 9.998396 8.853628/11:146372 55 
8.854291|9.998887 8.85540311-144 597: 
8.856049, 9.998878 8.857 171| K1-142329 
8.85780119-998869 8.3598932}14.14 1068 
3.859546,3-998860 Koo 139314 | 5 
8.861283|9999851 8.862433} 11 137 567 ||, 
8.36301419.998841 8.864173|T1 135327 | 

| 8,364738/9-998832 8.865906|rt-134094 
3.8664 54 19.998823 8.367632|113132368 |: 


8.86935 1 1.130649 


3.871 56519-993795 
3.87 325519-998785 
8.8749383| 9.998776 
8.87661 5|9.998766 
8.878285|9 998757 


8.979949 |9-999747 
8.881607|9.998738 
8.883258 9.998728 
| 8.834903 9998713 
| 8.836542 9.998708 


8.872750|[1 1.127230 
8.874469{11.125531 
8.876162\11,123838 
8.8 649/14 122151 
8.979529/14-120471 


3.881202|11.118798 


8.882869|11,117131. 


8.884530{r1.115470 | 3 
$.886185/11.113815 | 36 


8.887833 [1.112167 |/35 


8.388174|9-998699 
8.899801 g g98689 
| 8.391421 9.998679 
8.393035 9. 998669 


8.394643 9.998659] 
Co-ſine. | Sine || 


8.889476 11. 110524. 
8891412, 11.108888 
8.892742 11.107258 
8.894366|t 1.105634. 
8.845984 


| Co-rang. || Tangent. | 


Degree 85 


"| \ 


SEWBSſS) = 


—— 


co CO DOD 16 
to nw nauwww 


8.871064111-123936 | 45] 


EEE/ESEEEESSEES 


SI OPSSD| 


11.104c16 | 3© 


Degree 4 427 

| —_— —— PPS: 
| --Sme-2| Co-fine”| |Tangent'| Co-tang. 

Þ 8.894643|9:998659] |8.895984\11.104016 | 30 
([2r | 8.896246|9.998649] |8.897596|11.102404 | 29 
32 | 8.897842 9.998639] 18.899203{11.100797 | 25 
33 | 8.899432 [9998629 8.900803/[11.099197 | 27 
a kgot01 719998619 8.902398, I1.097602 | 26 
35 | $:90259619:998609| [8.903987 (11.096013 | 25 
3 | 8904169\9.998599] |8.905570| 11.094430 | 24 
p | $:90573619:998589] [8.997 147{11.092853 | 23 
3 | 8.907297 192998577] |8-9c8719|11.091281 | 22 
7 | 8.908853|9-998568 8.910285 {11.0897 15 | 21 
[4p || 8.910404 (9:998558 8.91 1846{11.088154, | 29 
Ul | 8:911949 94998548 $.913401{11.086599 | 1? 
42 $:913488 9998537] [891495111 1.085049 | 15 
| 8:915022 19998527 8. en hh 083505 | 17 
[1s | 8:916550 19998516 8.918034/1 11.031966 | 16 
45 | 8.918073}9:998506| _18.919368;11.080432 | 15 
46 | $:919591 19.998495 $.921096|11.078904 | 14 
47 | $:921103|9:998485 8.922619{11.077381 | 15 
28 | 8.92261019.993474 8.924136|114075864 | 12 
49 | 8:92411219:999464| [8.925649|[11-074351 | f* 
50 | 8.925609{969984 55) _18:9271561{11.072844 | 12 
31 || 8.927100 9998442} 8. 923653 I 1.071342 9 
$2 | 8.92858719-998431] [8.9301 55|11.069845 | © 
53\| 8.93006B819.993421 8.931647.\11.068353] 7 
54 | 8.931 54419.993410 8.933134 |11-066866| 6 
55 | 8.93301519:998399| _18.9346161[11.065384 | 5 
56 | 8.934481 [9998388 8.936093|11,063907 | 4 
| 37 | 8.93594219-998377 8.937 565|11.062435| 3 
58 | 8.937393. 9.998 366 8.939932/11.060968 | 2 
39 | 8.938850|9.998355 8.940494 [11.059506| 1 
60 | 8.94029619.998344| |8.941952111.058048 | © 
Co- ſine | . Sine | | Co-tang. |Tangenrt. | M 


Degree 85. 


| 428 Degree 5. 
M\| Sine | Co-ſine | | | Tangent | Co-eang. 
_ 0 | 8.940296|9.998344|  [8.941952111.058048 | 6 
x | 8.941738, 9.998333] [|8.943404/11.056596 | 59 
2 | 8.543174 9.998322 8.944352|11.055148 58 
3 | 3.944606 9.998311 8 946295[11.053705 | 57 
4 | 8.946034 9.998300 8.947734\11-052266 36 
_ 5 | 8-95745619-998289 18.949165;11.03obys | 55 
6 | 8.958814|9.998277| 8.950597] 11-049403 34 
7 8.950287[9.998266 8.952021[11.047999 | 53 
8 | 8.95169619.998255] [8-953441[11.046559 | 52 
9 | 8.953099|9-998243] [83:954856|11-045144 | $1 
10 | 8.95449919.998232| 8.956267 [11043733 Jo 
11 | 8.955894 |9.993220 8.957674(11.042326 | 49 
12 | 8.957284 [9.998209 8.95907 5{11.04092z5 | 48. 
13 | 8.95867019.998197] [8.960473111.039527 | #j 
14 | 8.960052 [9.998186] - (IR 11.038134 | 46 
15 | 8-96142919.998174!_ 18.9632 5411 1-036746 | 45 
16 | 8.962801 [9.998163 $.964639|1 1.035361 44 
17 | 8.964170|9.998151 8.966019; 11.033981 | 43 
13 | 8.965534 19-998139 8.967394 [11.03260c6 | 42 
| 19 | $.96689319.998128 $.968766111.031234 | 41 
20 8.968249 .9.9981 06 8.970133:11.029867 40 
21 | 8.969600|9.998104 8.971495[11.023505 | 35 
22 | 8.97094 719 998092 8 972855([11.027145 | 38 
23 | 8.972289{9.998080 8.974209{11.025791 | 37 
24 | $.97362619.998068 8.975560[11.024440 | 36 
25 | 8.974962 \9.998056; 18 976906/11.023094 | 35 
26 8.976293|9.998044 1$.97824$\[11.021752 | 34 
27 | 8.977619, 9.998032 13959586 /11 020414 | 33 
28 | 8 97894119.998020 $.980921|11.019079 | 32 
29 | 8.98025919.998co$ L 982251 [11.017749 |-3I 
30 | 8.981 57319.997996! [|8.983577|11.016423 | 3o 
Co-ſine. | Sine | | Co-rang.| Tangent. |M 
Degree 84. 


UMI 


= 7 


— nn n——SQOLTEESESSSES [> = 


th 


Degree 5. 4.2.9 | 
q | Sine | Co-ſine | | Tangent | Co-cang. | 
= |8.98157319-997996|  |8.983577[11:016423 30 | 
- $.982883'9.997984 8.984399 11.015101 | 29 
$.98418919-99797 1 $.986217 |11.0137$3 | 28 
3 8.98549119.997959 8987532{11.012468 | 27 
4 8.28678 9|9-997947 8.988842|11.011158 | 26 
35 $.98808319-9979351 $.990149}1 1.009851 25 
16 | 3-989374[9-997922| [8.991451[11.008549 | 24 
7 8 990660[9.997910 8 992750 11.007250 | 23 
33 | 99194319 957897] [8 994045/11.005955 | 22 
3 8.995228|9.997885 8.995337|11.004663 | 21 
jo | $-99449719-997873]__ 18-996624111-003376 | 20 
at 8.595768 9.997860 $ 997908 [11.002092 | 19 
42 8:997036\|g 997847 (8.9991838|11.000812 | 18 
43 | $:99329919-997835] [9.000465110.999535 | 17 
4 | 3999550 99978322 Laps 5.x 10.998262 | 16 
45 9. .000816g. 997809 [9.003007 10.996993 15 
46 | 9-002069[9.997797] [9.004272|10.995728 | 14 
47 | 9203318 [9.997784] [9.005534[10.994466 | 13 
4 9.00456319.99777 1 9.006792110.993208 | 12 
49 9.005805 9.9977 58 g.008047|10.991953 | It 
jo | 007044|9.997730| _ |.0c9298| 10.590708 | 10 | 
51 | 9-008278[9.997732 9.010546|10.989454 | 9| 
52 | 9$-009510194997719 9g 011790[10.988210 | 8 
53 | 9-010737 [9.997706 9.014031 |10.986969 | 7 
54 | 9-011962 9.997653] {9.014268|10.985732 | 6 
35 | 92131829: 997680] _ |9.915502110.984498 | _5 
56 | 9- 014399 [9-997 667 9.016732|10.983268 | 4 
57 | 9-01561319.997654| |$.019959[10.982041 | 3 
58 0.516324/9.997641 9.019183[10.980817 | 2 
$39 | 9.018031|9.997628 9.020403'10. 979397 I 
60 9.019235 9.997612 9.021620|10. 978380 © 
| Co-ſine | Sine | | Co-rang. [Tangent |M 
Degree 84. 


| 430 Degree 6 

- Sine |" Co-ſine | | Tangent | Co-tang. bf 

0 9.01923 319991614] [9.021626|r0:97838s | gg 

x | 9.020435|9.997601} [9.022834\10.977166 |:59 

2 | 9.021632 9.997 583 9.024044 [10.97 5956 |:58 

3 | 9022825/9.997574] |9.025251|10.974749 | 

4 gs 29416. £997 561 res 711d 973545 |.56 
_5 | 9:92529319-997548| _- 19-027655110-972345, |:55 

6 | 9.0263 9.02638619.997 534 9.028852 'Io. 971148 5g] 
719 027567 9:997520|  [9-030046[10.969954 [53 

8 | 9.028744 [9-997 507 4 031237]10.9687 63 | 52 

R 9 | 9029918/9.997493] |9.032425|10.967575 |/51 
10|9. 031039|9.99 997480| _ 9.033609 10,966391 | jo 
11 | 9.032257|9-997466] |9:034791 10-9652c9 [49 
12 | 9.033421 [9.997452| [9.935969|10.964031 | 4 
13 | 9.03458219.997439] {9-0361441j10.962856 [47 
14 4 035741|9-997425] [9-038316|10.961684 | 46 
15 | 903639619.997411 LIEASY 10.960515 [45 
16 | 9:038048'9.997397 9.940651110.959249 | 44 
17 | 9.039197 [9.997383 9-041813110.958187 |43 
13 | 9.940342|9.997 399 9:042973110.957027 [42 
19 | 9.041485|9.997355] |9:044130110.955870 |41 
20 | 9.04262518.997341] _ [9.045284|10.954716 | 40 
21 | 9.04376219.997327] |9:046434|10.953566 |3 
22 | 9.044895 [9997313] [9.047582|10.952418 [3 
23 | 9.04602619.997299] 19.048727|1c.951273|3 
24 | 9. 047154/9. 997285 9.049869 10.950131 |/36 
25 | 9. 049279 9.997271 9.051008|10. 948992 35 | 
26 9.049400 9.997256 9.052 2144|10.947856 34 
27 | 9.c50519/9.9242] [9.043277 |10.946723 | 33 
28 | 9.05163519.997228] [9.054403|10.94.5592 | 32 
29 | 9.052749|9-997214 9.055535|10.944465 | 3! 
39 | 9. 2.0538 5919-99" 9.997199] 19.056640}10.94334 | 30 
Co-ſine | Sine | |Co-rang. |Tangenr || M 

Degree 53. 


\W | 


3 
Oo 
© | © 


ES CS os 0 SS 


"— | 


——— _——— 


Degree 6. 431 | 
F YM Sine | Co-fine | | Tangent| Co-rang. | 
5 | 30 | 9.05385919.997199} _ [9.056640] 10.943349 | 39 
5 | Fo i [31 | 9.05496619.997135 9.057731 |10.942219 29 
5 LV; 32 9.056071 9.997170 9.058900 10.941100 2 
'N [33 | 9.05717219-997156 9.060016]10.939954 27 
4 8 19.997 141 9.061130|10.933870 26 
3 #56 34 | 9-95 27119 9714 | 5 5355 Þ! 
; 55.08 [32 9.059367 (9.997127 9.062240|10.937760 | 25 
x4 36 | 9.060460|9.997112 9.063348 1 0.936652 74 
52 [37 | 9-061551 [9-997098 90644531 10.935547 23 
(5:1 [35 | 9.06263819.997083] [9.065556110-934444 | © 
T 39 | 9.063723; 9.997 068 9.066655!|10.933345 | 21 
50 49 9.064306|9. 997953 9.0677 52, 10.932248 | 29 
58 |4! | 5.065835 [9.997039] [9068847 10.931153 19 
48 42 | 9.066962 9.997 024 9.069938 ;10-930c62 | 1? 
47 43 | 9.06393619.997 009 [9.07 10271 19.928973 - : 
46 44 | 9.069107|9.996994 0728 13! 10. 927887 
5/ | 45 | 9-07017619.996979|__19.073197[10.926803 | 15 
4 46 9.07 1242 19.996964| [9.074278|10.925722 | 14 
4 9.072306|9.996949 9.075356 (10.924644 | 15 
_ f/ 9.97336619.996934 9.016432|10.923568 12 
oo 1 eee ee Gondrthie921424 | 16 
/Y | 50 | 2:07548019999904) Pope nndtt | 
«1 | 9.076533 [9.996839 9.079644 |10.92035 
3 - RI hea 9.080710|10 919290 8 
J7 53 | 9.078631 9.996855 9.081773[10.918227 | 7 
36 54 | 9-07 967619996242) 9.082833|10.917167 | 6 
35 55 | 9.0907 1919.996825| _- 9.083991 10.916169 | 5 
34 56 9.081759\9-996812 [9.084947 [10.915053 | 4 
33 57 | 9082797 9.996797 9.c85999110.914100 | 3 
32 53 9.033332 (9.996732 9.087050]t0-912950 | 2 
3I 59 9.034364|9.996766 [9.088098\10.911902 | 1 
30 60 9.08589419.99675 | 9.089144| 10.910856 | © 
M Co-ſine | Sine | | Co-tang. | Tangent |M 
Degree $3. 


| 432 Degree 5. 
M| Sine | Co-fine | | Tangent| Co-cang. 
0 | 9.085894/9.996751]__ |9.089144|10.910856 
i | 9.086922|9.996735 [9.090187 10.9098 13 
2 | 9087947 9-996720 9. 091228{10:908772 
3 | 9 .o88970!9. .996704| [|9:092266,10.907734 
4 | 9.089990 9.996688 9.093302 |1 0.906698 
519: 091 c88 {9.996673 9:094336 [10.905664 
6 | 9.092024[9.996657 <4 ned een 
7 | 9-093037|9-996641] [9.c96395|10.903604 
8 | 9.094047 [9.996625] [9.097422[10.902578 
9 | 9.095055|9.996610 9.098446|10.901 554 
Io | 9:096062.9. 996594} 9.099468|10.900532 
11 | 9.097065|[9.996578 9.100487|10.899513 
12 | 9.098066|9.996562 9101504|10.898496 
13 | $099065|9.996546] [9.102519|10.89748; 
I4 | 9.100062 | 19-996 530 9 1035323[10.896468 
15 | 9.101056 9.996514] _|9.104542/10.895458 
16 | 9102048|9.9964938] [|9.105550{10.394450 
17]9 10303719. 996482 9.106556|10.893444 
18 | 9.104025 9.996465] [9.107 559[10.892441 
19 | 9.105010,9 996449 9.108560|[10.891440 
20 | 9.165992 9.996433] __19-109559i10.890441 
21 | 9.106973 9-996417] [9.110556[10.889444 
22 $.10795119- .9964co 9.111551[10.888449 
23 | 9.108927 9.996384] [|9.112543{10.887457 
24 | 9.109901 9.996368] 19.113533|10.886467 
25 | 9.110873, 9.996351 | 19-114 521110. 885478 
26 | 9.111842/9:996335] [9.115507[10.884493 
27 | 9.112309, 9.996318] * 9.116491|10.883509 
28 | 9.113774 9.996302] |9.117472|10-882528 
29 | 9.114737 999627) 9.118452|10.831548 
30 | 9.115698 9.996269] _ _|9.119429110-8B80571 


Sine | 


Co- ſine | 


[Co-tang. |Tangenc 


Degree $2, 


LAG AHA OArAOUtUOUWOOWNISDOL 


SS 
_ a -cAA47hE i -.a 


TED 


Degree 5. 
'[M] Sine. 4 Co & ne | © | Tangent | Co-tang. = | 
[38 9-11 36598[9.996269] [9.11 9429|10.880571 = 
21 | 9.116656({9.996252] [5.120464/10.879596 | 
32 | 9-11761219:996235; 9I2I 377/10. 878623 4 
33 | 9118567 ;9-996218] [9.122348 10377652 a | 
34 9229319 Een, hays 10.876683 | > 
35 | 9$-120469| 9.996185 | [9.124284|10:875716 23 
[36 | 9121417 [$:996168]  |5.r25248[10.874751 | 7+ 
37 | 9-122362| 9:996151 9.126211/10.873789 23 
[38 | 912330619-996134| (9.127172|10.872828 | 2” 
39 | 9124248|9.996117] [9.128130{10:8718906 |<! 
4© 9.125187 9.996100] _ [9.129087|10.870913 20 
41 | 9.1261251|19.996083 9:130041|10.869959 | 19 
42 | 9.127060|19.996066 9.130994 |10.869006 | 18 
143 | 9:12799319-996049] - 19.131944[10.868056 | 17 
44 | 9-128925|9.996032| [9 132893] 10.867107 | 16 
45 9.996015 19-133839; por i5 
46 9.130781 [9.995998 9.134784110.865216 | 14 
47 | 9.1317061|9-995980 9.135726{10-364274 | 13 
4 | 9.132630[9.995963} 19.136666110.863334 | 12 
49 | 9433551|9:993945| - [9-137605\10.362395 [1 
F 9134479 ro[9.995928] 913854211 10.861458 |10 
1| 9: 941 25387 [9.9954 | 9.139476|10.860524 | 9 
52 | 9.136303 199958944 |[9.140309p/10.859591 | 8 
J3 | 9-13721619:-995876] 9 141340/10:3858660 | 7 
54 | 9138127 '9.995859] [9.142269/10.857731 | 6 
34 | 9.139037 [9.995841]  [9-143196/10.856804 |_5 
56 9-139944|9.995825| opens 16835879 | 4 
37 | 9:14085019.995806] 19.145644/to:B54956 | 3 
58 | 9.141754 19-995788) '9.145965/10.854035 | 2| 
9 | 914265519-995770 5.146885 10853115 rf 
60 | 9:14255519:995753 [9.147803'10.852197 | o| 
| Co-fine | Sine | | Ca-tans.| Tangent 'M 
| - "Degree $2 —-— 


Gg 


| 43 


4 Degree 8, 
M Sine | Co-fime | | Tangenr| Co-tany. 

"0 | 9114355319:995753| _ [9-147B03|10:852197 \ & 
| 1 19-144453 9995735] [9-148718[108 51282 | 5g 
2 | 9.14534919-995717] [9.149632|10.850368 | 58 
3 | 914624319:995599] [19.159544{[10.349456 | 57 
| 4 ny We 16 <vs a had 5 56 | 
_3 | 214802619.995664| _ [9:1 52363{1 0847637 | 55 
| $|9.148919'9 993645] |[9.153269[10.846731 | 54 
| 7 H9-149881 [9995628] (9154174510-845325 | 52 
$ | 9.150686|19.995610 9.155077110.844923 | 52 

9 | 9-151569|9-995591] [9.155978|10.844022 | 51 
10 | 9.15245119:995573| _ 19.156877[10.843123 | 50 
it | 9.153330 19-995555] [9-157775|[10-842225 | 49 
12 | 9.15420819-995537| [9.1r58671}10.341329 | 48 
13 | 9.15508219.995519] [9.159565[10-840435 | 47. 
I4 | 9.1559571}9-99550T|  [9:16c457}10-839543 | a6 
1.5 9.13683019:995482 9-161347110.838653 45 
16 9.1 5Fho0o [9.995464 9.162236\10.837764 | 44 
17 | 9.158569 9995446] [9.163123|1 0.836877 | 43 
18 | 9.15943619-995427| |9.r64068(10.835992 | y2 
19 | 9.160304 9995409 ES ar 
20 | 9.161164[9.995390| 1653773 10.834226 yo 

2t | 9.162025/9.995372 | 
22 | 9.162885|9«995353 $| 
23 9163743/9.995334) [9 37 
24 | 9.16 9995316 Fac 16928410. ng 6 
25 | 91634 3419-995297] _ 19-1601 57110.829843 5 
26 | 9.166307 9 995278 [9.171025 10.828971 | 34 
137 9.167138 9.955260 9.171899f10.828101 33 
28 | 9.16800$ 9.995241 9.172767\10.827237 | 32 
29 | 9.163856 9 995222 9.173634\10.826366 | 31 
30 | 9. -169702 9.993203 9174499110. 825508 30 
Co-ſine | . Sine | |Co-rang. [Tangent M| 


Degree St, 


——_ $ 


" Degree 8. 


435 


—Y 


- Sine  - | Co-ſme- | | Tangent | Co-rang. | 
30 | 9.169702|9.5495203| [9:174499|10.825501 | 30 
31 | $170546|9:995184] [9.175362]10.824638 | 25 
32'] 9.171389{9g:995165| - [9.176224|r0.823776 | 28 
$3 |. 9-172230{19:995146: 9.177034'r0:322916 || 27 
34 | 173070/9i995127 tne} 26 | 
35 | $174908[9.995168| __ |9.178599|r0.821201 | 25 
36 | 9:174744\9-995089] [9.179655[10:820345 || 24 | 
[37 | 9-17557819-995070] [9.180508[10:819492 | 23 
38; $17 6442 99goGr! 9:181360|10:818640 || 22 
39 | 9177242999 5032 heyemems 10.817789 [55 
40 | 9.17807219995012 0 185860|roficmps 20 
41. | 9.178900\9.994993| EN Ns 19 
442 | 9.17972619.994974; 9.184752/40.81 5248 |18 | 
43 | 9-18055119-994955] [9.18559710.8144c3 | 15 
44 | 9.131374 9.994935 ves "be eta 16 
45 | 9-132196,9:994916| [19.187280[10.812720 |xg 
46 | 9.1$3016|9.994396 9.188120'10.811880 |, | 
147] 9.183834]9.994876| - [9.188957|10.811042 | 15 
143 | 9.1846519:994857 9.189794 10810206 | 12 | 
49 et nt} y ent 9.190629| r0:809371 |;1 
Jo | 9.18628019:99481 9.191462; 10.808538 |; 5 | 
[51 9.18709219:994798| $. 192294 10 807706 |* 
52' 9.1879c3/9994779 9.193124|10.806876 | g, 
33 | 9-188712\9:9947 59] \9:193953110.806047 | 
1 34 | $189519'9:5994739 Lena ine 10.805220 | & 
55 9.190325\9:y947 19] 19.195606 r6.804394 | 5 | 
56 | 9$.191130|9:9946599] [9.19644<110:803569 | , 
57 | 9.19193319:994680| [9.19725% 10.802747 | 5 
58 | 9192734 9:994660| 9.198674|ro.301926. | 2 
59 | 9.193534'9:$94646} 19.198894\r0.80t106 | , 
60 $-194332| 699520 9.1997912|[ro-Joo2J7 | , 
Co-ſine | ine | | Co-rang. [Tangenr IM | 
Degree $1. 


Gg 2 


»6 th. thee. A. 


. 
_— 


| 


436 Degree 9. | 
M | Sine | Co-ſine | | Tangent| Co-tang. | |. 
_9| 9:19433219:994620]__ [9a99712[10.Boonk7 | 66 
3 | 9-195129/9.99460c| [9.200529|10.799470 | 59 
2 | 9:19592519-994580] -19-201345110.798655 | 58 
3 | 9-19671819.994 560 9:2021-59110-797841 | 57 
4 | $-19751 K14--34p8 panoggs 10.797029 |.56 
3 | 9-19830219.994519] [9-203782[10796218 |:55 
6 | 9-19909119-994499| [9.204592|10.795408 | 54 
7 | 9-19987919-994479| |9-205490|10-794600 | 53 
8 | 9:200666[9.994459| [9:206207110-793793 | 352 
9 | 920145149.9944383 on 19 jt 51 
40 9-402234(9.994418 9-207817410-792183 | 50 
| 11 9.203017/9.994398 | 9:208619/10.791381 49 
12 | 9 20379719:994377 [499420 0.730580 48 
13 | 9$:204577]1$994357 210220[10.789780 | 47 
14 | 9.205354|9.994336 ſporigrhioodigh 46 
15 | 9-20613119.994.316 9.211845j10.788185 | 45 
16 |[4.20690619.994195 9-212611[10.787385 | 44 
17 | 9:207679|9.994174| |9:213405|10:786595 |43 
i8 | 9.208452|9.994154 9$214198[10.785802 || 42 
19 | 9.209222|9.994133 parigighronB5or oY 
| 20] 9:20999219-994112] 19:415780\10.784220 ;| 4* 
21 9-210760]9.994191 [#216366 10783432 £4 
j22 |9-211526|9.994171\ [9.2473 10-792644 | P!| 
23 | 9-212291 9.994150} [942k 1c,781858 | 37 
24 | 9:21395519-994129\ [9-218926\19,71070 | 36, 
25 | 9213318 9994108] _ 5219 HM18:780294 | 35' 
26 9214579 9994087 19229494 |10.779508 || 34 
27, | 21 5338194994066 9.224272110.77$728 | 33 
'25 |$21609719.994044| |9,233052/10.777948 | 32: 
29 |9.216854 9:994024|,. 22430, 10:777170 | 31. 
| 32 |9:217629.9:994903| 10.776393 || 32 
Co-ſine | Sine . | M- 


i — _— ” * R8 ' 


Bo 


LOYALTY. ES” NA. D. AG WD I01, 


| 


Degree 9. 


| 


———— 


9.225833 9.993768 
9.226573 |9-993746 
9 227311[9.993725 
9.228043 9.993703 
9 228784 9.993681 


9.232065) 19.767935 
9.232826|10.767174 
9.233536}10-766414, 
9-234345/10-765655 
9.235103|10-764897 


9239518, 9.993660 
9.230252,9.993638 
9.23098419.993616 
9-231715 9-993594 
9-232444|9.993572 


9.235359110.764141 
9.236614 |10.763386 
9.2373681[10.762632 
9.238120{10.761880 
9.233872 {10.761128 


9-233172 9.993550 
9.233899 9-993528 
9 234625|9.993506 
g 235349 9-993484 


[9.239622 [10.760378 
9240378 110.7 59629 
9.241118[10.758882 
9.241865'10.758135 
9 242610110 75739U 


9.235073 9.9934621 
9.236795 [9-993440 
9.23751519.993418 
9 23883519-993336| 
9.23895219-993374 
9.239670,9-993351 


9 243354[10.756646 
9.244097|10.755903 
9-244839|10.755161 
9.245579 10-754421 
9.246319 10.753681 


_— — 


Co-ſine | Sine |, 


| Co-tang.\Tangent 


: — 


Sine | Co-ſine | | | Tangent Co-trang. 
9.217609(9.994003| [9.223607 |10.716393 
9.218363|9.993982|. |9.224382/10.775618 þ 
9.219116|9.993960 9.225156(10.774344 þ 

| 9219868 [9.993939 9-225929110.77407T | 
9.22061 g 9.993918 [9226704 10.773300 
9.22136719-993897| ({[9-227471[10.772529 

| 9222115 9 993975] |9.228240j10.771760 
9.222861 19.993854 9.229007 [10.770593 
9.223606 9.993332 9.229774 |10.770226 
raeerdignso a 19-239539|10.769461 
9.225092 19.9937 Bg 19.231302[10.768698 


437 | 


IO 


= lo =_ to3 > [an Qua w\o| 


OO —_— — 


Degree - &o. 


Gg 3 


Degree 10. 


Wo 


435 : 
| M Sme |" Co-ſine | | Tangent| Co-tang. 
"o | 9:239670|9.993351|, _[9:246319[10,753681 
| 71 | 9.2g0386|9.993329| '[9-247057 [10752943 
2 | 9-241101 [9.993307] [9-247794|10-7 52206 
| 3 [9:241814 [9.993284] [9.248530110.751470 
4 es one oa 9.249264|10-750736 \ 
5 | 9-243237 9993240] |9.249958|10.-7500c2 
6 | 9243947 |9-993117|  |9.250730[10-749270 
| 7 | 9:24465619:993195] [9-251461[10.748539 
8 | 9-245363[9.993172 9.252191 [10.747809 
9 | 9:246070 99931491 9.252920\1c.747086 
10 [9.246775|9993127| [9.253648|10.746352 
11 | 9-247478|9.9931 04 9.254374 10,74.5626 
12 5.248181 9.993011 9.255200 |[10.744900 
13] 9-248883'9.993959| 19.255824110.744176 
14 | 9-249583]9-993036] [|9-256547[10.743453 
I5 | 9.250282'9.993013 9.257269110.742731 
16 | 9.250980[9.992990 9.2537990|16.742010 
17 | 9251677 [9.992967 9 258710|[10.741290 
18 | 9.25237319-992944] 19.259429'10.740571 
19 | 9.253067|9.992921| [|9. 260146(10.739854 
20 | 9.253761\9.992898] [9.260863[10.739137 
21 | 925445319-992875] 19.261578[10.738422 
22 | 9.255144\9-992852 9.262292([10-737708 
23 | 9-255834 |9-992829} [9.263005 [10.736995 
24 | 9.256523{9.992806 9.263717|10-/736283 
25 | 9-23721119-992783] [9-264428110.735572 | 35 
26 | 9.257898|9.992759 9.265138{10.934862 
27 | 9.2535831[9.992736] [9-265847|10.734153 
28 | 9.239268'9.992713] |[9.266555110.733445 
29 | 9.25995 1|9 992690 9-267261|10:732739 
30 | 9.260633; 9.952666 9.267967 [10.7 32033 


Co-ſme | Sine | |Cartanp. [Tangent 
Degree 79. | 


Ma 
—_— 
RR RR Er 7 — 


—_— 


439 


Degree Io. 


wi 5 IO - TS 2 


Sine | Co-ſme | | Tangent | Co-tang. 
9:260633| 9.992666] [9.267967|10.732033 
9.261314[9.992643 9.268671|10.731329 
9.261994 [9.992619] [9-269375]10-730625 
9.262673 ,9-992596 9-270778/F0:7729923 
9:263351|9.992572 [IT L4T9 FRTI02A. 
9:26402719-992549| 19:27 147910.728521 


9.264703|9-992525 
9.265378 [9.992501 
9.266051 9.992478 


9.272178|[1c.727822 |, 
9.272876|10.727124 
9-27 3573110.726427 


| 9266723 9.992434) 9.274269, 10725731 
9.26739519-992430 _19.274964[10.725036 

| 9.268065 [9.992406 9.275658|10.724342 
9.263734 [9.992332 9.27 6351 [10.723649+ 
9.269402 ,9.992362| |9.277043|10.722957 
9070009 9299433 9377734 10.722267 
45 | 9.270735|9-992311 9-278424|10.721576 
9.27140019.9922837 9.279113\10.720887 
9.272063 (9.992263 9.279801 [10.720199 
9.272726 (9.992239 9 280483|[10.719512 
9.273333|9.992214 9.281174|10.7183826 
9.274049|9.992190 9.281858 p 0.718142 
9.274708 [9 992166 9.282542[10.7174583 
927536719-992142| |9.283225|10.716775 
9.27602519-992118 9283907[10.716093 
9.276681 \9.992093 [9284388 10.,715412 
9.277337 19-992069] [|9-285268|10.714732 
9-277991|9.992045 9.2385946{10.714053 
9.273685| 9.992020 9.286624: 10.713376 
9.279297 | 9.991996 [9.287301 1c-712699 
927994$[9.991971 9.287977|10.712023 
9.2805991|9:991947 9.288652(10.711348 


Co-ſme | Sine | 


| Co-eang.|Tangent 


Degree 79. 


Gg 4 


7 gs 


u 
O 


[5 TOES SISSY ISBERISRBE RB | 


| 2 |o - ww lnoaswcss 


_l_ 


2m 


Degree 78. 


440 Degree 11. Y 
M| Sine | Co-fine | | Tangent| Co-rang. 
_© | 9.280599|[9.991947| |9-288652| 10711348 | 6 
I | 9.281229/9.991922 9.289326 |10.71 0674 59 
2 | 9.28189719.9913897 | |9-289999|10,710001 | 58 
| 3| 9-28254419-991373] 9290671 [10.709329 | 57 
4 | 9.283190[9.991848} [9-291342| 10.708658 | 56 
$5 9.283836|9.991823 9.292013 10,707987 55 
6 | 9.284480[9.991799] |9-292682|10.707318 | 54 
7 | 9.285124|9.991774] [|9-293359|10.706650 | 53 
S | 9.285766|9:991749] !9-294017|10.705983 | 52 
9 | 9.286408,9.991724 9.294684 |10.705316 | 51+ 
hes 9-287048|9.991699 9-295349110-704651 | 50 
II | 9.287688[9.991674| [9.296013[10.703987 | 49 
12 | 9.28832619.991649 9.296677 [10,703323 | 48 
| 13 | 9.288964 5:991624| 9.297339110.702661 | 47 
14 |-9.289600[9.991599|, |9-29800t|[10,701999 |'46 
I5 | 9.29023619-991574 9.298662 10.701338 | 45 
16 | 9.290870|9.991549| |9:299322|10.700678 | 44 
17 | 9291504|9-991524| |9-299980|[10.700020 | 43 
18 | 9.292137|9-991498} [9.300638|10.699362 | 42 
I9 9.292768|9.99147 3 9301293 10.698705 | 41 
20 | 9:293399,9-99144$|_ 19:301951110.698049 | 4o 
21 | 9,294029|9.991422| [9.302607|10.697393 | 39 
22 | 9.294658(9-991397] [9.303261[10.696739 | 38 
23 | 9.295286[9.991372 9.303914110.696086 | 37 
24 | 9.295913, 9.991346 ang arg 6 36 
25 |, 9.29653919.991321| [9.305218[10,694782 | 35 
26 | 9.297164 9.991295 9.305867 [10.6941 31 | 34 
27 | 9.297788 [9.991270 9.3065191[10.69348 1 | 33 
28 | 9.298412[9.99124 9.307168[10:692832 | 32 
29 | 9.299034 |9-99121 | 9.307816|10.692184 | 31 
39 | 929965519 991193] _ _ [9.308463110-691537 | 30 
© Co-ſine | Sine | |[Co*rang.| Tangenr [| M 


= 


———————_—— —hebren CL ICIINJEY 
a 's) 


Degree II. 


-9.3106851|9.990724 


Sine. 4 Co-ſine | 


929965519 991193] 9-308463/10.691537 


— 


9.300276|9.991167 9.309109|10.690891 
9.30089519-991 141 9.3997 54[10.690246 
9.301514|9.991115 9.310399!|10.689601 
9.30213219-991090 9.311042|10.688958 
9.39274919-991964| [9-31 1685|10.688315 
9.393364 |9-991038 9.312327[10.687673 
9.393979|9-991012 9.312968 |[10.687032 
9.304593(9.990986 9.313603 [10.686392 
9.395207|9.990960] |[9.314247|10.685753 
9.305$1919.990934| 19-314885\10.685115 
9.39643019.990908 19:31 5523|10.6384477 
9.307041 [9.990882 9.316159;10.683841 
9.307650|9.990855| |[9:316795|10.683205 


9.308259{9-990829 
9.308867 9.990803 


9.317430|10.68257c 
9.31$064|10.681936 


9.309474 19-999777 
9.31 0080|9.990750 


9.31 1289|9.990697 | 
9.311899|9.99067I 


9.318647 [10.681303 
9.319330|{1c,680670 
9.319961|1c.680029 
9.320592[10.679408 
9.321222/|10.678778 


9:312495|9.990645 
9.313097|9-990618 
9.31 3698|[9.999591 
9.314297 [9-999565 
9:31489719-999538 


9.321851 [10.678149 
9.32247 
9 323106|10,676894, 
9.323733|10.676267 
9.324358|10.67 5642 


9.3154951[9-999512 
9.316092 9.990485 
9.316689{9.990458 
9.317284 |9-990431 
9.31787919.990404 


| 


9.324983; 10.675017 
9.32 $607] 10.674393 
19.326231|10.673769 
[9-326853|10.673147 
(9.32747 5:10:672525 


Co-ſine. | Sine | 


—__— 


10.677521 | 


| Co-tang. | Tangent 


IO 


Degree 78. 


= |o = vw | ow cas] 


= 


| Tangen6| Co-tang. | 


Degree 12. 


Io 


Sine | Cp-fine | |Tangent | Co-cang, 
9:317879|9-990404| |9:327475]10.672525 
9:318473|9.990377] (9.328095|10.671905. 
9.319966|9.990351] [9-328715|10.671285 
9.31965819.990324| 19-329334\10.670666 
9.320250|9. 990297 la $329953|10:670047 
9.32084019.990270| _19:320570110.669430 
9. 321430|9. 990242 9.331187|10.668813 
9.322019 4 99021 þ 9.331803|10 668197 
9. 322607 | 9.99018 9.332418|[10.667582 
9.323194[9-990161 9:333033|10.666967 
9.32378019.990134| __|9-333646110.666354 

9-32436619.990107] 19. 334259 10.665741 
4 32495019-990079] [9-334871|10.665129 
9:32553419.990052] [9.335482 10.664518 
9.326117 [9.990025 9.336093|10.663907 
9.32669919:989997] [9.336700|10.663298 
9.327281|9.989970 9.337311|10.662689 
9.327862| 9.989942 9:337919|10.662081- 
9.32844119.989915] 19.338527110.661473 
9.329020 9. 989887 9.339133|10.660867 
9.329599\9- 989860| 9-339739|10.660261 
9.340344 [10.659656 


9.33017619. 989832 
9.3307 5319.939804, 


9340945 10.659052 


9.331323 (9.989777 9.341 552110.658448 
9.331903/[9.989749 9.342155|10.657845 
| 9.332478|9-989721| [9.342757|10.657243 


9-333951/9.989693| 


9:343353|10.65E642 


9.333624 9.989665 9:343958[10.656042 
9334195 (9.985637 9.344558, 10.655442 
9:33476619 989609 9-345157|10.654843 
9.335337 |19-989581 9.345755110.654245 


Co-ſme | 


Sine | 


| Co-tang. [Tangenr. 


Degree 57. 


VI 
Cy 
— EPI Lf WRT RRIT.LY.K 


= 


-- > —_—_— 


Degree 12. 


_= 


"Sine | Co-ſine | | Tangent | Co-rang. | 


u) 
O 


ow woo = EOENRGSSAGO]  RBOEPREAQES) 


0 = BB WH ww 


= 


Degree 77. 


9:33533719-989531 [9345755] 10654245 
9-335996|9-989553] [94346353|10-653647 
933647 519-989525] [9346949 10.653051 
9-33704319-989597| [9-347545[109-652455 
9.33761019.989469] [9:348141}1c.651859 
9.333176 9.985441] 9.349735110.651265 
9.33374 219-989413} |[9.349329110.650671 
9339306 9.989384) [9-.349922|10.650078 
9-339870)9.989356} [9.350514{10.649486 
9.349434 9:989328 9.351106|10.643894 | 
9.34099619.989299] 1\9-351697\10.648303 
9.341 558|9.9389271] [9-352287|10.647713 
9.342119\9.989243] [9.352876|10.647124. 
9.34267919.989214] [9+353465}10-6465g 5 
9.34323919-989186] [9.354053[10.645947 
9-34379719-989157 9:-354640110.645360 
9.344355\9.989128| [9:355227|10.644773 
9.34491219.989400 9.355812] 10.6441 87 
9.34 546919989071] |9.356398[10.643602 
9.346024 |9.989042 9.356982|10.643018 
5-34657919-989c14| |9.357566|10.642434 
9:347134\9-9388985] [9:358149; 10.641858 
9-34763719.988956| [19:358731]10.641269 
9.34824019-9383927} [9.359313|10.640687 
9.348792\9.988898] [9:359893|10.640107 
9.349343 19.938869| [9.360474|10.639526 
9.34989319-988B40 9.361053|10.633947 
9.359443(9-988811 9.361632|10.633368 
9.350992\9.988782 9.362210 10.637790 
9.35154019.988754| [9-362787|10.637213 
9-3 g038 9.988724 9.363364|10.636636 
Co-ſine. | Sine | | Co-tang.| Tangent. 


4 


l 


| 


bY 


- "Degree. 13. 
'M Sine © | Co-fine' | | Tangent| Co-rang. (i? 
_2 | 9:352c88/9.988724]  19.363364[10.636636 | 55 
: 1] $:332635| 9.988695 9.363940] 10.636060 | 59. 
, 2] 9135318 [[9.998666| - [9.364515/ 19:635485 [58 
' 3] 9:353726,9.988636|. [9.365090| 10.634910 |57 
4/| 9-354271|9.988607| | [9:365664|.10.634336-| 56 
_5 | 9-354185 9.998578 -_19-366237 10633763 55 
| $1'9:355353[9.988548|- [9.366810\10:633190 | 54 
7 | 9353901 19.988519|- [9.367382/10:632618 | 53 
3 | 9:356443|9-988489] [9.367953| 10.632047 |52 
' 91/9:356984|9.988460] - 9.363 524|10:631476 |51 
| 1] 9:39732419:988430| © [9.369094{10:630906 50 
11 | 9.358064 9.988401} |9:369663|r0.630337 [49] 
12: 9-358603 9.988371 9.370232|10,629768 '48 
13| $359141:9.988341 9.370799, 10.629201. | 47 
14 9319679 9.908318] 9.371367| 10:628633 | 46 | 
15 9-35021 5]9 988282 9:371933|10.628067 [1 
16 93607 52,9 988252 9-372499|10-627501 | 44 
17 | 9361287 9.988223 9:37 3064|10.626936 | 43 
13 | $361822[9.988193 9-373629\ r0.626371 | 42 
19 | 9362356 93] 9.374193|10.625807 | 41 
20:| 9.362889\9.988133 19-3747 56110,625244 40 
21 | 9863422; 9.988103 9.375319, 10.624681 [39 
22 | 9:363954; 9.938073 9:375881|10:624119 |38 
23 | 9:364485\9-988043] [9-376442/ 10.623558 | 37 
24 | 9.365016|9.988013 14-4 nmr pew nog 36 |. 
25 | 9.355334619-987983| [9-377 563|10.622437 35 
26 | 9 366075'9.987953 9.378122 10.621878 | 34 
27 | 9.366604 [9.987922 9:378681[10.621319 33 
28 | 9 367132.9.987892] {9.379239|10.620761 |32 
29 RD EIT 9.379797|10.620203 |31 
30 | 9.368185 9.987832 9.380354j10.619646 30 
Co-ſine | Sine | | Co-rang. | Tangent |M 


_— —— 
' 


Degree 76. 


- _ = 


Rs 


oO © 


| 


Fi - En OA 


_ 


ja =p p_—_—— nn 


F-. ET 1 3. 


—— | | 
— [x - Sine. +; | Co-fine | [Tangent | Co-tangp. [ j 
4 I [3e| 936818519.987832| _ [9.380354/10-619646 | 30, 
6&1: 31 9.368714 |9,987801. |2-380gro 10.619090 | 29 
= 32 $45 Hig 6 9:331466(10.618534 | 28; 
58 33'| 9:36976119:987740} }9.332021110.-617980 27] 
Ty 34 | 9. 370285 9987710 9-382575 10.617425 | 26} 
_G 33 9-370808|9-987679] [9:383129110.616871. | 25, 
55 36 | 9-37 1330|9-987649 oo 10.61631$'] 24] 
4 37 | 9-374385219.; + 2984234 10.615766 |. 23] 
. 138 |.9.372374|$:9875388] [9.38478 061534, 22, 
4 39 | 9372394 9987557] [9385337 110.614663|| 21 
z | 42 | 9:373414/9-937526 9-385888(10.614112 20] 
- [AT 1.9-373933|9-987495| [9.386438[10.613562 | 19) 
n [4= 1. 9:3744 52 [9987465 3386987 19.613013 18 
| | [4| 9:37497919-987434] [9.387536|10.612464 | 7) 
[44 | 9-375487[9-987403] [9.388084|10.611916 |.16 
4] 45 | $376003|9987372] [9.388631 [10.614369|| 15 
; 46 9376519] 9987341 [9389178 10.610822 |.14 
; 47 | 9:377935|9-987310] |9-389724| 40610276 |.13 
X 48 | 9-37754919-989279] |19-390270[10.609730'|12| 
| 49 | 9:378063|9-987243] [9.39081 $/10.609185 | 11 
50 | 9.37857719-987217 9-391360{10.608640 | 10 
| 3 $37000D 3.987186 | 2.394907) 10.603097 |, 
| 9-27969k 9.987155] [9:392467410-607553 | 
33 |:9 13,9987 124 2.392989. 10.607 011 
34 b 80624 8.9! 99% 2.39353t| 10.606469. 
55 | 9881134 $987964| _|9 394974] 19-605927 
2383 643/2933930 & 2 19.695386 |; 
25. 


10.6043 
F- | 10:603767 
270(10-603229 


| Co-44pg. | Tangent . 


Fi -" 


FT: bat la — 


1 


=[8| 


© Degree bh 
| M | Sine | Co-fn | | Tangent| Cote | | 
"0 $ $:38367519 986904] 19-3907 m1161603229 &o 
©1 | $:384181|9.996873 9.3 | 16.602694. | 55 
- 2 | 9-38468719.986841] 19:397846110,6021 54, [53 
"3 | 9:385192\gig86B0g] [9.398383j 10.6016 19 [57 
I 4 RAM er 9:3989x9\ r0.60108t [56 
5 [9 38620119:986746] _ 19.399455110.600545 [55 
6 | 9:386704[9:9865 14] /9:399990{10.660010 | 5, 
7 | 9:38920719.986683] |9.400524|10.399476, | 53 
B | 9387709] 9.986651] [9.401058] £0.598942 |52 
'2H poet; 986619] [9.401591] ro. Fer + J1 
Io 9.33871119.986587 [9.460212 10.597 $76 Fo 
11 | 9:399211|9.986355 9.402656, [0.597344 |49 
12 | '9-389711|9. 986523 9.403187] to.596813 '48| 
13 | 9:-39021019.986491 9.403718|10.596282 4y| 
74 | 9.390708|9.986439] [9.404249| 10595751 [46 
r5 | 9-391 20619.986427| _ _ 19.404798110.595222 [45 
T6 | 9:391703|9.986395 [9.403306 r6.594692 |-44 
r7 |-9:392199|9.986363 9403836 10594764 [4g 
r8| 9.392695 4e 44 (9.408364|10.593636 | 42] 
19 py 9.406892|£o.593608 | 41 
20 | 9.393685 086266 [9.409419] 16.59238r 4 
21 $.394179]9986234 9.467945] 10392055 | 39! 
= 9.39467 3 9.986201 Sa oRATE 10.591 529 Ef 
23 | 9.395166|9.988869; 9.468996 10.991061 + 
24 | 9-395654;9-986137] | [9.409521) 10590479 [46 
25 9.3961 50/9.986104 19.410035119-589954 [35 
98397 $7 
3938660}9.988992] __ [9 Jo 
Co-fine | "Sine | | Ciing[Tiigent | 0 


POE 


Fil 


ITTTTIIEEOML 


42 


n=—o&I 015% 3$£/S45S% 


—— 


| 


ETESE EF 


42 


I | 


NR 


_ _ 


Degree 14- 447 | 
| Siiie | -T Cofſme | | Tangent | Co-tang. | By 
5.398600|9. 9859421 [9.412658|10.587 342 30 
9.399087]9.985909 [9-413179 10.586821,} 29 
9:39957519-985376] |9-413699|10.586301 | 28 
9.400062|19,985843 9.414219;to. 585781] 27 
9406549\9.983811 9.414733|1o. 305262) 26 
9.40r03519.985778) __19415237110.584742| 25 
940, $20(9.985745] [94415775}10.584225 | 24 

Arr | 9.985712 FS: 10.583707 | 23 
9.402499| 9.985679 9.416810] 10.583190!| 22 
5 402972(9.983646 9.417326\10.382674| 21'| 
9.40345 519.985613 9.417942 10.5821 57 20 
9.403938 9. .985580 9.418337 10531642 | 19| 
9.40442019.985547 941$873|10.531127 | 18 
9.404901 19985513] [9.419337|10 580613 | 17%} 
9.405382] 1g otogpl 9.419901|t0.580099| 16; 

9.40586219.985447| [9-420415110.579585} | 25! 

9.406341 19.985414 _ 19.420927|10. 579072. 14 
9.406820|9:98 5380 9.421440|10.578560,| 13,} 
9.40729919.98 5347 9.421951110-578048,| 12 
9.407776\9.985314| |9.422463|10.577537\| 11; 
9.40825419.9385280 9.422973110. -377026| 'IO/| 
9.4c8431|9.985247 9.42348410.576516 9 
9.40920419.5985213 9.423993, 10.576007 3 
9.409682 219983180 [9.424503 :0.575497 |..7 
9.410157\9.985146] {9:42501t[10.574989 | - 6 
53 | 9.4166 10632 9.985112] _ 2-425318110.374480 "Fi 
ont; 9.983079] [9.426927| 10.573973|| 4 

241075 9.985045] [9.426534 10.573466 | 3 | 
 $.412052|9:985011] [9.427041]10.572959| "2 
997 9.984977 b 427547|10.372453| I: 
9.904943) 2425920: 3719472! 

| Coe, | —— | Co. tang. [Tangene | | M | 


— 


Degree, 35; 
— 


II 


EGG CGnn PEAS RESSSSYESWUSLEREN] = | 


_—T 


| 448 "Degree 15. 
M} Sine | Co- fine | | Tangent | | Co-tang. 

_o| '9.41299619.984944] [9. 128032] 10.971947 [= 
; 1}, 9.413467|9.984910| [9.428557] 10:571442 | 59, 
=y 19483930 9984876 9.429087/10.570938. 58. 
: 31|.9-414498| 3984842] 19-429566{ 19:570434{ 57 

| 4] 9-414878|9:984808] [9.430070{10.569930 | 56; 

5 {| 9:41534719-984774] - 19-439573110-569427 | 55 

6 | '9.415815/$.984740| [9.43307 5. 10.568925 34 
7 |. 9416283|9.984706] 19431577, 19-368423 | 53 
'B\| 9.416850|9.984672] - [9.432079| 10.567921 | 52 
9 | 9419217 re wal 9.432580|10.567420 | 51 
to: 9.41768419.984603 9.433080 [19.566920 zo 

(2x |9.418149]9.984569. 9433580 10.566419 49 

$22.1 9-41861519.984535] [9-434080[1,0.565920 | 48 
[13 | 9.419079|9.984 500 9434379 19.565421 YL 
14 | 9.419544|9.984466 - 435978| 10564922 | 4 

q.15 | $-42c00719.984431] _19:435576119-364424 | 3 

16/1 9.420470/9.984397 [9-435073} 10,563927 | 44| \ 

[7 | '9.420933/9:984363| [9.436570 1c-563430 | 43 | 

[18/|$.42139519.984323] [9.437067/10.562933 | 42 

49 |-9-421356 9984293 [2437363 10,562437 | 48 

[an þ2422327 Fs 9.438059110:561941 5 
21 [9.42277 $19.98 $19 9.433554/ 10, 561446| 3 

[22 [24232382 200 : 9.439 34$| 10. 560952 | 38 

$2\k $423697 |9- $-439543\12-$60457 | 32 

t- 9424154 4s 12 ett 599n4| 3 
25;|. "9.42461 9.98 4 

126! Pane. 7 

{127 ||; 94255309 
188 |, er 
29 |- Seng 
{3v1'9 5 269386 

T3. O'S) ” | MET: HE 
| Cone = —ps |M. 

Dt > | 
s FGETS ES on <A 


eeSrdfuRdSred EE * > io 149 tn ora 


Degree 14. 


449 | 


EEE 2 Euro troeoo— 


H h 


M | Sine, | Co-fine | | Tadgent| Co-tang. 3; 
36 | 5.428899]9983910) To.4492989[10:599ort 3o 
31 9427354 9.983875} [9.443479|10:556521 | 29 
bod 9.427809(9.983845| 9443558 [10 «356621 | 28 
33 | 9.428264 9.983805 | 8[10:555542 | 27 | 
34 | 9428717 [9.983770 aretnen $353935 | 26 
33 | 9.429t7019.983735} _ 19:-445435110-554565 | 25 
35 | 9.429623|9-983699| paldr 10.554977 | 24 
37 | 9-430075|9.983664 64t1 at 51498 $3 
38 | 9.430507 [9 983629 10553102 | 22 
39 | 9:439973[9.983593| x (hap $52616| 21 Þ 
4 | 9.43142919:9835 _ 70 19.58 10.552129 | 20 
41 | 5.43t879 9.983523] 9 448 56[r0:55r644 | 19 
42 RE 9-9 p2407h 41 [10.55r159 | 18 
43 9432778 9993452 5.449326 10.550674 | 17 
44 | 9.433206 9.983416 [3-445810}10: 550181 | 16 
45 | 9:433674|9-983380] |9-450294110.359766 | 15 
46 | $.434122|9.983345] [9:450777[10:349223 | 14 | 
47 | 9-43436919:983399| 19-451260|10.548740 | 13 
48 | 9.43591619983273] 19:451743110.548257 | 12 
49 | 9.435462 9.983238 9:452225[10.547775 | 11 
50 | 9.435918|9:983202] _ [9.452706/10.547294 | 10 
51 9.436353 9983166 9-453187|10.546813| 9| 
32 | 9443679 (9.983130 9.45 3663|10.546332 | $| 
53 | 9437242 9.983094] [9.454148]10:345852 | 7 
54 | 943 heal 9 454629\10.345372 | 6 
35] 9:43$12919.983022| [9 455107110.544853 | 5 
56 | $.43857219.982986] [|9.455536]10:544414 | 4. 
57 | 9.439014 [9.982950] [9.456064[10.543936 f 3 | 
| 58 | 9.439456 ons 9.456542110.343458 | 2| 
by 9.439897 |9.98287 | 941M 2000 t 
60' | 9.440338]9.582342| _ 9.457495} 10.54250F| © 
Co-fine | Sin® | | Co-rang. [Tatigene | M | 
Degree 54. | 


—_ 


4 - _—_— 
| 450 Degree 16. 
M | Sine | Co-fine [| | Tangent | Co-rang. 
2 | 2440338 |9982842] [19 457456|1c.342503 | 60 
t | 9.440773 {9.982805 19.457973|10.542027 | 59 
2 | 9 441218(9.982769] [9 458449[10.541551 | 58 
| 3 | 9.44165819-982733] [9.4589251[10.541075 | 57 
4 | 9:44209619.982696] 19.459400|10.54o6co | 56! 
5 | 944253519 982660| 19.459875110.540125 | 55 
6 | 9:442973[9-982623] [9.450349]10.535651 | 34 
7 | 944341619 982587] 1|9 460829110.539177 | 53 
$ | 9.44334819-982550] 19461257 [10.538703 | 52 
9 | 9:444284\9.982514\ [9.461770/10.538230 | $1 
10 | 9.444720 5982477 19.462242/10.537758 50 
II 155\9.982441 9.462714 [10.537285 | 49 
12 3449595 gg 9.463186[10.536814 | 48 
13 9446025! [9.982367 9463658, 10.536342| 47 
14 | 9-446459\9.982330 9464129) 10.535871 | 46 
15 | 9.446893|9-982294] |9 4645991 10.535401 | 43 
16 | 9.447326(9.982257] [9 465069|10.534931 | 44 
17 94477 59'9. 982220] [|9.465539|10.534461 | 43 
18 9.44819119.982183 9.466008110.533992 | 42 
I9 | 9.448623 PRL4S RESEEIC 10.533523 - 
20 | 9.44995419.982109]  [9.466945110.533055 | 42 
21 9-449485(9. _ 9457413/10. 532587 x 
22 | 9.4499151|9-982035] [9-467880|10 
23 9430365 9981998 4 HH pion = 
24 | 9:45977519-981961 .4688 14/10. 
25 945120319 981923 9.469280[10.530720 | 3) 
26 9-4 ESLIIDIOES 9469746 10.530254 = 
. Os 
Hp eng 
29 | 9.452915|9.981774 a70147[10.420319 4 
39 | 9:453342;9-581737] [9.471605110.528395 | 32 
| Co-ſme | Sine | {|Co-tang. [Tangent bus 


Degree 753. 


ror nr 


LO nw wvwwwuwuG uw Þd +> >>> >| 


1 


m 


& 


Degree 16. 


M | Sine | Co-ſine | 


[ Tangent | Co-rang. 


zo | $-45334219-981737 


[9471 605[10.528395 


31 9453768 9.981699] 
32 9454194 9.981662 
33 | 9:454619,9.981624 


[9472068 10.327931 
(9-472532 10.327468 
9.472995|10.527005 


44 | 9459268 9.981209 


34 | 9455044|9-981 587] [9.473457[10.526543 
35 | 945346919-981 549] [9.473919[10.526081 
36 | 9455892,9.981512 9.474381 j19.525619 
37 9456316/9.981478 9 474842/10.525158 
38 | 9456739 [9-981436 9475303) 10.524695 
39 | 945716219.981398] [9.475763|10.524237 
49 | 9:45758419981361] [9.476223 10.323777 | 
41 | 9458006|9.981323 9:476683/10.523317 
42 | 94458427|9 981285 9-477142[10.522858 
43 | 945884819.9812g7] [9.477601]10.322399 


pet mhnd ng-m 941 


' Z.|o.-.twa lo aw ao\e| 


451 \ 


Io 


Hh3 


45 9.459684(9.981171 |___19-478517[10.521483 
46 | 9.460108[9.981133 9-478975[10:521025 
47 | 9-460527|9.981095 9-479432[10.520168 
43 | 9:460946[9.981057 9.479886110.520111 
49 4 N414-3644. [9-480345|10.519655 
50 | 9-461782[9.98 0930 [2-480801]10.519199 
51 | 9-462199|9g80942] [0.481257 10.518743 
32 | 9-462616[9.980904 9.481712110.518288 
53 | 9:463032[9.980866 9 482167|10.517833 
54 $0" + 24-0 {4p-hown 10.517379 
55 | 9463864 19.98c789 9483075 10.516925 
| 3s | 9:464279]9.980750] [9 483528[10.316471 
37 | 9464694 [9.980712|. [9.483582 l0.516018 
38 | 9465108[9.980672 484434|10-515565 
59 prays es 9.484887|10.515113 
60 | 9.46593519-980596] 19485339 10.514661 
Co-ſme | Sine | (Co-rang.|Tangene 
Degree 74. 
ee Co ns . 


C———_ 


| 


hen  W"— FY 


Degree 92. 


| 452 Degtoe I7. 
M| Sine | Cofine | | Tangemt| Co-mny. 
© |'9 46593519.980596|__ [9.485339/10. 514661 | 60 
I |'9.466348|9.980558| |9.485791]10.514209 5 
2 | 9.466764 |9.98051 9 9.486272|10.513758 | 53; 
319 26719319.980480] [9.486693110.513307 | 57 
+ [9.467 585|9.980441 pan aguoe grey? 56 
_5 1 9-46799619.980403] _19.437593110.512407 | 35 
6. | 9.463407 [9.980364 [9.488043|10.511957 | 54 
7 | 9:468817\9.980325] |9.488493|10.511507 | 53 
B | 9.469227 ;9.98c286 9 488941|10.511059 | 52 
9 | 9.469637 9.980247] |9.489390|[10.51061 | 51 
10 | 9.460446|9.580208| 9.489838[10.510162 | 50 
H' [9.470455 9.980169 9.490286 |[10.5c9714 | 49 
12 | 9.47186319.98013o| [9.490733|10.5c9267 | 48 | 
I3 | 9.47 107119.980091 9.491180{10.508820 | 47 
I4 | 9.471678|9.980052 9.491627|10.508373 | 46 
15 5:472086|9.980012 19:492073[10.507923 45 
16 | 9.472492|9-979973 9492519110.507481 | 44. 
17 payer Pe HIr0IN 9 492964 [10.507035 | 43 
18 | 9.47330419.979894| [9.493410ſ10.5c6590 | 42 
I9 | 9.473710\9.979855] [9-493854/10.506145 | 41 
20 | 9.47411519-979816| 9.494299] 10.505701 4” 
21 | 9.474519/9-979776] |9.494743[10.505257 | 39 
22 9474923 |9-979737| 9.495186/10.304813 | 38 
23 | 9.475327 19-979697 9.495630;10.504370 | 37 
24 | 9.475730 9.979658] |9.496073|10.503928 | 36 
25 | 9.476133 9.979618] [9 496515|10.503485 | 35 
26 |'9:476539/9-979578| [9.496957 [10.503043 | 34 
27 9 476938 |9.979539 9-497399|10.502601 | 33 
28 | '9-47 7340 /9-97 9499] [9.497840[10.502160 | 32 
25 | 9:477741|9 979459] ([9.498282|[10.501918 | 31 
3o | 9.478142'9.979419] 19.498722\10.501278 | 30 
Co-ſme | Sine | | Co-tuny.| Tangent | M 


/Þ | 


za a na > a in iis eb a bSAbddO]4ny iky ind hed 


433 113 | 


_—_ a 


— 


Degree 17. © 


— _ _ tt I Yu ape [AR SA GOS)| 


—_@l__—___ 


| Tangent | Co-tang. 


| 


1M | 'Sine [| Co-ſme | 
30 9.478142|9.999419| _ [9:498722| 10.501 278 30 
[33 | 9:478542[9.979380| - [9.499163[T0.500837 | 25 
|32 þ 9 478942[9:979340] [9:499602\10.,500398 | 28 
33 | 9.47934219'979300} [9:300042110.499958 | 27 
134 | 9479741 [9:1979260F |9:500481\10:4995r9 [26 
[35 | 9:480140[9:979220] |9.500920fr0-.499580 [25 
36 | 9.4805 33:$.979180|  |9.504359110.493641 |. 24. 
37 | 9-489936{9:979140 5561797104923 '2Z; 
38 | 9.431334 \9-979099) - |9:502234\1n0.497965 | 22 
39 | 9:491731|9979059! [$502693| r0.497338 |'=1 
40 | 9:492128[9'9790t9| [9.503159 ro:456891- |20 
1 | 9.482325 '9-978980|  [9.503546[10.496454. | 19 | 
2 | 9.482921 (9978932 9. 503982|10.49604k8 18 
g9.43331619.978998 9.5044t3| 0.495 582 7 
9.483711]9:978858] [9.304954 10:495 +246, 16 
45 | 9:484106|9-9788 17 9. 305289 10.4947 | 15 
45 | 9.484501 19.978777| - [5.505724110.494216 [14 
| 9:48489519.978736 9.506158135.4938g1 [13 
9.485285 9.978696 9.506593|10.499407 | 12 | 
9.485682|9.998655 9.507 026| 0.492973 | 1 
9486075 9 978615 9.507459 $0.492540 1c 
9.486467 |9.978574| j9-507892[10.492107! þ 9 
9.486859[9.978533] [9.508326|10.494 674, | 8 
| 9:487257'9:978493] 19.508759110491241; F 7 
9.487642 9.978452 9.59918 1|10.49c8ag| #6 
9-4 88033 9.998417 9.509622 ro 490377: 5 
9.488424 /0.979370] [9510044|r0489946' | 4 
9.49881 419.978329 9.510486|r0.4895-k5  F-3 
%, 9.489204 9.978288 9.510916|to.4890g4, | 2 
:19: 9402593 /9-9702471 9.311346|16 498654, | 1 
| 9,489982|9.978206] 19.511776110.488225: þ © 
.. || Co-ſme | Sine | [Co-rang. | Tangent [Mt 
Degree 72. — 
qa a MR "I 


- Bh 3 


| 454 


Degree 18... 


azwuptlso ww aluapwernlol Z 


_ Sine | Co-fine | | Tangent| Co-rang. 


943998219 978206] [9.511976[10.488224 


9.49037119-978165] [9.512206[10.487794 | 
9.49075919-978124 9.512635110.487365 | 
9.491147 19978083] [1|9.513064|1 0.486936 
9.491534/9-978042] [|9.513493{10.486507 
9.491922[9.978000] 19.5139211[10.486079 
9.492303|19.977959] [9-514349;10-485651 
9-49269519-977918| [9:514777{10.485223 
9-493080(9.977877] 1|9.515204[10.484796 
9492466|9.977635 9.515631|10.4384369 
9.49385119.977794| _ [9.516057 to 483942 
9.494236/9 977752] [9.516484 110,483516- 
9.494620|9:977711| |9.516g10(10.4830G0 
9.49500519.977669] 19.517335140.482665 
9.495338|9.977628 9.517761|10-482239 
9.49577119-977 536 19-518185 10.481814 
9:4961 5419.977544| [9:318610/10.481390 
9-496537|9-9775093| 19-519934|[10.480966 
9.49691919.977461] [9.519458/10.480542 
9.497 30119.977419] |9.519892[10.480118 
9.49768219-977377| _|9-520305|10.489695 
9.49806319977335] |9-520728[10.479272 
9.498444 [9-977293] [9:521151110.475349 
9-49882419 977251 9 52157311c.478427 
9.499204|9-977209| [9.521995{10.478005 
9.49958419-977167| _ 19-522417110.477583 
9-499963/$977125] |9:522838[10.477162 
2-590342|9 977083] 19.523259[10.476741 
.9.50072019.97704 1 9.523679/10.476320 
9.501099 99779991 (9554009 10.47 5900 
9.59147619.977996| [9.524520[10.475480 | 


Co-fine. | 


Sine | 


[Co-tang..| Tangent 


Pome... 
qa 


| ip— 


Degree 71. 


< 


" —IC—R——_—_ 
, . 


Degree -18. 455. 
M | Sine | Co-ſfine [| | Tangent | Co-tang. 
30. 9.50147619.976956| [9-524520]10.475480 30 
31 | 9301854 9.976914] [9.524939|10.475060 | 25 
32 | 9-592231 9.976372] [9.525359[10.474641 | 2g 
33 | 9-59260719.976839|  19.525778110.474222 27 | 
34 | $:502984| 9.976787 i4 $26197| 104473803 | 26 
35 | 9:59336019-976745|__ 19-526615110.473385 | 25 
36 | 9-593735|9-976702| [9.527033110.472967 | 2, 
37 $:504110| 9976860 9.527451110-472549 23 | 
38 9.50448519-976617 9. 527868[10.472132 22 
39 | 9:504840[9.976574| [9.528285|104471715 | :x 
40 | 9.59523419-956532] _ [9.528702|10-471298 | 2, 
41 | 9-5056038|9.976439 9.529118/10.47F0881 19 
42 | 9:505981 [9976446] [9.529535|10.470465 | 1 
43 | 9:396354 1997644 19-529950}10.470049.| 1, 
44 | 9:506727|9.976361 [9330366 19-469634 | 16 
45 | 9:59709919:976318| _ 19.530781110.469219 | 1, 
46 | 9:507471|9.97627 5 9.531196[10 468304 14 
47 | 9-59784319-976232] [9-53161# 11946339 13 
48 | 9.508214 19-976185] 19.53202910.467975 | ,5 
49 rag dine Bile ok "= 
50 9:59895519.976103] _ [9-532852]10.467147 | 1g 
51 | $:599326[9.976060] [9.533266|10.466734 "9 
52 | 9:53099696[9.976017\ [9.533679|10.466321 | g 
53 | $51006519-97 5973] 19-534092110-465908 | , 
54 | 9:51c434|9-97 5930] [|9-534504;10-465496 | & 
55 9.5 10803[9.97 5887 9:534916|10.465084 5 
56 | 9-311171]9.975844| [9-535328[10.464672 |, 
57 | 9-511540[9-9753800] [9.535739[10-464261 | 2 
58 | 9.51190719-975757] 19:-5361501[10.463849 | > 
59 | 9:51227 519975713]  [9-53656111c.463439 | | 
6o | 51264219.975670|  19:536g72110.463028 | | 
Co-ſine | Sine | | Co-tang. | Tangent E 
Degree 71. 


"> Wh 4 


* 


Co-ſine | Sine | [Co-rang. [Tangent [8 


— — or == - - 
> > — 


456  * Degree-19.. 

M | Sine | Co-fine | | Tangent | Co-rang. | 

"© |.9-51264219.975670| _ [9.336972[10-463028 | 6 | 
'1 | 9:513009(9.975626] [9-537392/10.462618 1; 
2 | 9:51337519-97 5583] 19-537792110.462308 | 58 
3 | $:51974119975539| (9:539202110.461798 | 57. 
4 ] 9:51419919.97 5496 [2538610 10.461389. | 56 
_$ | 9.51447219:9754 52] __19-539020110.4699yo -| 55 
6 | 9.514837|9-975498] [9-539429|10-460371-| 44 
7 | 9:31530219.975364| |9-539837|10.460163-| 53 
$ | 9-51556619-97 5321 9:540245119.439733"| 32 
9 | $:515930|9:975277| [9545653 p41 $1 
10 | 9516294/9:975233| _ [9.541061]19.458939 | 39 
I 9.516657[9.975189 9.541468 |19:45853% q 
12 | 9.51702019.975145] |9:541875[10-458125: | 4 

13 | 9-317382|9.975101] [9-542291110.457719 4 
I4 | 9-517745|9-975957] [9-542688[10.45731% | 4 

15 | 9-5i810719.975013] _[9:543994119.4569c6 | 45 
16 | 9.51846319.974969] [9-543499|19-456591 | 44 
17 | 9-518829|9.974925; [9-54390$|10.4560g5 | 43 
18 | 9.51919019:974880| [9.5443101}10.455690 | 42 
19 | 9:51955119-974836| -[9:544715|119-435285 | 4] 
20 | 9:51991119.974792\ _19-$45119110-454881 | 49 
21 | $.32027119-974747] [9-543524,19.454476 | 3 

22 | 9-52063119-974703] 19-54 5927110.454072 | 3 

23 | 9.52099019-974659] 19-546331110.453668 | 37 

24 $rs 9:974614) |9-346735110.45326y | 39 

25 | $52170719-97457c} _ 19-547138110-452862 | 35 

26 | 9.522065[9.974525} 19-547 549|19.452459 | 34 

27 | 9322423997440) [9-547943119.452057 | 33 

23 | 9.522781 [9.974436] [9:548345110.451654 | 32 
29-|9.523138/9.974391] |9.548747|10.451253 | 31 

30 |9:52349519-974346| _[9.549149{10.450851 | 3? 


Dm —_—_—_ 


Degree 70. 


— 


1 


Degree 19- 


39 | 945333794(9 973932 
62 | 9.33495219-972986 


9.560673{19.439327 
9 361066 19:435934 


| Co-ſive, | 


Yine 


| 


| Co-tang. | Tangeny 


457, 


M Sine "4 | Co-ſins 6-1 Tangent | Co-taug. 
6g | 9 523495 (2:974346|___[9-349149/19,450857 
L; 31 | 9:323351|9-974302 19:542550119.450450 
3d | 9-5334298|9.974257] 19-549951110.450049 
by, 33 | 2524564 [9-974212| |9:536352|19-44%4 $ 
1] © [34 | 9:524932[2-974167 if $59753/10, 249248 
11 35 [9:52327512-9741231\ _12-551152110.448848 
4 36 |« 9:523630/9.974077 | 9:551352| 10.448448 
FJ 5 4 $25984| 2.974932] [9:551952 10.448048 
2 38 | 9.3263391$973997] 19:552351110-447649 
4 39 | $:32669319,97 3342 [9:552739|19:447259 
2 42 | 9:52704619-973897 | _19-533 314911 044688} 1 
41 | 9.527409, 9:973832] [9:553348, TN 
{ 42 | 9:337733; N45 9.553946} 10:446058 ; 
6 | 9-328103|9.473761] [9:3243441 10443008 | 
44 4 399975716 Fk 534741 [19445259 
85 | 9:5288 1019973671 9:333132/19:444961 
| 46 | 9:52 1612973615 ; |2:555536 19-4444% 
| [47 | $52 013.3 973560] |9.355932119-444268, 
[48 |.9.529864| 022533 (9-556329119.443677 || 
49 EH FC 9} 55567 727 
| [59 | 9:33656519-973443| 537121 19442975 
\ KF [37 | 9:53091519-973398]  [9-557517, akbE 
| [32 | 9:533126519-973352 $0214 10442 
53 | 9.331614 [9-9733971 [9-55 309 /104418 
54 Te 973261] [9:558703[19,4413 
{V3 | $-5323171$:97 3215] _19-559997 41IB 
15 | 9-53266119.973169| [9.559 $[19-442599 
4 9-533009{ 9.973123 $538 $110-440115 | 
3%} 9:333357 19-27 3978] [9.56 9279119439721 


— — _—— 


* KY BW 


- 


_— 


5 


> TE 


NY ans 


bw OR 


Degree 70: 


| 


| 458 Degree 20. 

[M| Sine | Co-ſme | | Tangent | Co-eang, 
_o | 9.53495219.972986] [9.561066] 10.438934 [= 
I | 9.534399|9-972940] |9.561459|10.438541 | 55 
2 | 9.3347 6|9.972894 9.361851110.438148| 53 
3 | $:33599119-972848] [9.562244110-437756| 57 

- - 4 | 9-535437|9-972801| [9.562636|10.437364] 56 

_5 | 9-53578219-972755|_ _19-563028|10.436972 | 55 
6\| 9.536129|9.972709| [9.5634 19]10.4365$0 | 54 
7 | 9:536474[9-972663] [9.563811110.436189 | 53 
8 | 9.33681819.972617] [|9.564202110.435798 | 52 
9 | 9:5337163|9-972570] 19-564 592|104435407 | 51 
To | 9:533739719-972524|__ [9-564983110-435017 | 50 
11 | 9.53785119.972477] |9.565373'10-434627 | 45 
12 | 9.333194 9.972431 9. 565763[10.434237 | 48 
13 | 9:53853719-972384| 19 566153110.433847 | 47 
14 | 9.538880[9.972339 9.566542[10-433457 | 46 
15 | 9$-53922219-972291 9.566932110.433068 | gz 
16 | 9.539565|9-972245] |9.567320|15.432679] 44 
If || 539907 9972198] [9.567709]10.432291 | 43 
18 | 9.540249/9.972151]} |9:568097110.431902 | 42 
I9 | 9.549590 9-972105 -568486[104431514 | 41 
20, 2 540930 9.972038] __ [9-569873110.431126| 40 
21 1:9:34127219-972011} 19.569261110.430739| 39 

- 22 | 9.541612|9.971964| [9-569648|[10.430331 | 38 
23 | 9:5341953,9971917] [9-370033|10.429964 | 37 

| 24 9542292 9:971870 9 570422|10.42957| 36 
25, | $34263219-971823] 19 570809110.429191 | 3 

} 26 | 9.542971|9.971776 9.571195 |10423805 34 
27 | 9:543310[9.971729} [9 571581[10.428419]| 33 
28 | 9.34364919-97 1682] [9.571967 [10.428033| 32 
29 | 9 543987 9.971635 9.572352|10.427648| 31 
39 | 9-34432519-971585]| _ 19.572738110.427262| 30 

Co-fine. | Sine | | Co-rang.| Tangent | M 
Degree 69. 


—| 


9. 
9. 
” 


= OASBERSES 


EDS 


w-| 


TM - Degree 20. 459 | 


Sine | Co-fine | {Tangent | Co-rang. , 


9.54432519 971588] _ |9 572738[10.427262 


9-544663; 
9.545000 
9.54533 

9-545674 
{| 9.546011 


9.991540 
9.971493 
9.971446 
9.971298 


9-971 3531] _ 


9.573123; 
9.573507 
9.573592 
9.574276 
9.474660 


10.426877 | 29 


10.426492 
10.426108 | 
10.425724 
19-425340 


9.546347 
9.5463 
9.547019 


SS SERIES = | 


9:971303]. 


9.971256 
9.971208 


9.357 5944 
9.57 3427 
9.575810 


104424956 
10424573 
10.4241 39 


Po 


9.547354 $97316H 


9.576193/1 0.423807 
9.547689/9.971112 | 


9-576576119.423424 


IS=15 


3 _ 


9.348024 
9.348359 


9.971065] [9.376958 


9.971019 


9.548693 
9.549026 


9.970970 


2 [2970922 
45 | 9:349360| 


970874 


r0.423041 


9377301 


6.422659 
9-377 723110.422277 | 
1297 104 
9.578486 


10.42114 


9.549693 
9.55002 

9.550359 
9.550692 
9.55 F024. 


m—T >. 


9.970826 


19970779 
2970731 
9.570683 


9.970634 


lenh 10.420752 
9.579928] 10. 420371 
9. 580009|1r0.4 19991 
9.330385 10419611 


9551355 
9.551687 
9.552018 


9.352349 


35 9.552680 


9.970586 
9 990538 
9.970490 
(9-970442 
9-979394 


9.580769' r0.419231 
9.5831 149; 1041885 1 
g 581528 10.418472 
9.581907[19.418092 
9.582286[10.417713 


9.353c1i0 
9.553340 
9.553670 
9.554000! 
94354329 


9.970345 
9.970297 
9.970249 
9.970200 
G.970152 


% 582665 10.417335 


10.421896 | 


9.578867 10.921133 | 74 


9.583643 
9-583422! 
9.583800 


10.416956 
10.416598 
10.416200 


9.584177 


10.415923 


lo = ww Þ Oz 4 > 0! 


| Co- tang. | Tangent 


| Co-ſine | Sine | 


Degree 69. 


Ls 


ha 


Degree 68. 


——— 


459 Degree 21. 
— | 
M| Sine | Coofine | | Tangent| Co-raug. | 1 
_o | 9:554329|9.970152]  |9:5384177|10.415822 Þ 
' 1 | 9-554658,9-970103] [9:584555/19-415445 | 59 
2 9-334987/ 9970053 9 ILAPEH $2-41500k 58 
3 | 955531 51979006 9504808 19.414691 [57 
4 | $555643|$959957] [9.585636\19.414314 [56 
SZ | 2555971 19-969999] 19: 586062419.413938 [55 
6 | 9.556299, 9.969860] [9.586439/10.413561 | x4 
7 | 9-556626|9-969811] [19-586815110.413185 | 5; 
8 | 9.55695319-969762] [|9-587190110 412800 | 52 
9 9957379996814 9-587 564|10.412434 | $1 
10 | 9.55760619.969665] [9-58794t] 19412959 |5o. 
11 | $9.557932|2:969616| [9.588316[19.41 1684, [49 
I2 | 9.55 2389969567 9388691 $2-441309 $ 
13 | 9.55858319.969518] [9-589066110-410934 47; 
14 9333909990469] 9.5389449|10.410360 & 
15 | $-559234|9:969439! 9.589814 19410185 4 
16 | 9.559558 [9:969370] [9-599488|10.409812 [44 
17 | 9.559 $3/9-969321 3 599361140-409438 143 } 
13 | .560207,9-969272] [9-599935|L04c9065 [42 
19 | 4-569531[9-969223 9-591 303[10-403692 Al 
20 | 9:560855199691731__ 19:-5916BL119 408319 (40; 
21 [9.561178/9.969124] [9592954 [10,497946 I 
22 | 9.561 591|9-96907 5] [9592428 [19.497574 | 
| 23 9-36 (824,2-969923 9 592793 [$0,497201 [37 
- 24 | 9-5621 4619-96397 9-593170,40,4048329 | 36 
S 9:562468[2.968926]  19.553542 19496457 35 
2 2362799 9963877] |9:553214|10.406086 ; 34} 
| 27 | 9-563112|9:963B827| [9.594285 [19493715 \33 
1.24 | 9:56343319:$537774 19-594656119.495344 [32 
29 | 9.563754 pet] 9-59592.7|10-405073 |31 
[39 9:56497519:963678] _ 19.595397|10.494602 |3p 
Co-ſine | Sine | | Co-tang.| Tangent |M 


—————— 


ES SASRESSE!S, 


Oo 
P ( 


wp 


—_— 


SESSE 


FII<Þ A 


wn =[o4 


On. MW.» > © 
= 
oo 


— 


SEES ES) 


- to 


SSAK|/SESSE | BEASBESS 


Degree 68. 


Degree 21. 461 
Sine | Co-fime | | Tangent| Co-rung. | 
ol 9.56407519.968678 [9.595397|10-404602 = 
Az | 9.564396 19:968628] [|9.595768|10.404232 | 25 
[22] 9.56471619:968578 9.396138|10.403862 | ,8 
19.56503619.968528 9.596508|10.403492 27 
er+ a yee it 9-596878[10.403122 | 26 
9.56567516-968428] __19.597247110-492753 | 25 
9:565995[9-968378] [9.597616|10-402384 | 2, 
9.56631419.968328 | 19.597985|[10.402015 | 22 
9.566632 9.963278] [9:598354|10.401646 | 22 
9.566951 [9.963228 9.598722|10-401277 | 4x 
9.56726919-968178|  19-599091 110400909 | 25 
9.367587|9.968128] [9.599459 10400541 | 19 
9.356750419.968078] [9.599827 |[10.400173 | 18 
9.568222 |9.9680217 9.600194 10.399806 | 17 
9368539 9967977 9.600562|10.399438 | 16 
9-36885519:967927| _ 19:600929110.399071 | x5 
9-569172|9.967876 9.601296|10.398704 | 14 
9.569488 [9.967826 9.601662|10.398337 | 13 
9.3698041|9 967775] [9.602029[10.397971 | 12 þ 
| 9.570120,9.967725 9.602395 |10.397605 | 11 
9:570435|9-967674|__ [9.60276 1110-397239 | 10 
9.57075119:967623] [9.603127(10.396873 | 9g 
9.571065[9.967573| |9-603493|10.396507 | $ 
9.571380 9.967522 9.603838 10.396142 | 9 
9.571695 [9.967471 Larae4r | ndg-e<44. 6| 
9.57 2009|[9.967420 9.604588|10.395412 5 
9.57232 2|9.967370 9.604933|10.395047 | 4 
9.572636|9.967319| |9.605317|10.394683 | 3 
9.572949 |9.967268 9.605681|10.39431$| 2 
9.5732631|9.967317| |9.606046110.393954 | 1 
94573575 9.967166| _ 19-606409110.393590 © 
Co-ſine | Sine | Co-tang. [Tangent | M 


462 


. Degree 22. 


| 8 


k oO 00 elanwrpelso 


| 27 | | 9 581923 9.955772 


29 
30. 


Sine 


| Co-ſine | 


| Tangent | Co-tang, 


 9.57357519.967166| 


19:506409| 10. 10:393590 | 


9:573888 
9.574200 
9.574512 
9 574824 


9.575135 


9.575447 
9.57 5758 
9.576068 
9 576379 
9.576689 


9 967115 
9.967064 
9.957012 


g9.966961|, 


9.966910 


[9.606573|10:393227 
9. 607136 10.392863 
9.607 500[10.392500 
9.607862|10.392137 
9.608225 10.391774 


9.966859 
9.966807 
9.966756 
9 966705 


9.966653 


9.608588|10.391412 
9.608950[10.391050 
9.605312|10.350688 
9.609674 10.390326 
9.4 600036 10.389964 


55 


9:576999 9.956602 


| 9:377309 9:966550 


9.577618 9.966499 
9.37792719-966447 


9-57823619-966395| 


9.610397 
9:610758 
9.611119 
9.611480 
9.611841 


10.339603 49 


I ©; 339241 | 
10:388380 
10.388 520 | 
10.388159 


9:578545! '9.966344 
9.378853|9.966292 
9.579161 9.966240 
9.579469;9.966188 
9.57977719-966136 


9.612561 
9.612921 
bone 


. p61 


_19-613641| 


__— — _—— 


9.580084 9.965084 

9.580392/9.966032 
9 580698 (9.965980: 
9.381005 9.965928 
9.38131 1/9.965876 


[9.614000 
[L400 
9.614718 
9 615077], 
9.615435 


10.387799 | 
10.387433 ' 
10.387078 
10.386719 ' 
10.3386359 
10.386000 
10.385641 
I ©. 385282 | 
| Lo 384923 
10:334565 


9. 581618 9 965824 
| 9. FE2209] 9.965720 


 9.582534|9.965668|- | 


' 9.382840,9 965615 


9-615793 
9.616151 
9.616509 


9.617224 


9.616867|10 


10.384207 
10.333448 
10.383491 
383133 
10.3827 76 


| Co.ſine | Sine 


| Co-rang. | Tangent [ 


| 34 


|66 


59 
58 
37 
56]. 


54 
53 
52 
S1 
Jo 


48 
47 
; 46 
45 J 


44 
43 
, 42 
al 
40 
391 
'38| 
[37 

36 
35; 


33 
32 
31 
30 


Degree 67. 


_ 


L 


Degree 22. 


463 | 


Sine  { Co-ſne | | Tangent | Co-rang. 

30 | 9.582840[9:965615| [9.617224/10.382776 
9.583144 9-965563 9.617581[10.382418 
9.583449 |19-965511 9.617938|10.382061 
9.58375319-965453] 19-618295]|1c.381705 
H_84038 9.963400] — 10.3381348 

35 | 9.584361 [9-965353 9.61900$|10.380992 | 25 


9.584665 9.965301 
9.5384968|9.965248 
9.58527119.965195 


9.619364|10.380635 
9.619720[10.330279 
9.6200761|10.379924 


9.585574/9-965143] 19.620432110:379568 

49 | 9 585877| 9.965090] _ 19:620787110:379213 

9.53617919.965037 9.621142[10.378858 

9.58648119.964984| |9-621497 [10.373503 

9.58678319.964931 9.621852110.378148 

9.38708519.964878 9.622206{10.377793 
9.58738619.964825 9.622561 10.377439| 15 

9.537687 [9.964772 9.622915\10.377085 

| 9-58798819.964719] [9623269] 10.376731 

9.588289 [9.964666 9.623623|10.376377 

9.5838539|9.964613 9.623976|10.376024 

50 | 9.58889019.964 560 9.624330110.375670 


9.58919019.964 597 
9.589489 9-964454 
9.589789|9:964400 
9.590088|9.964347 
9.59038719-954294 


9 625036|10.374964 
9.625388[10.374612 
9.625741110.374259 
9.626093|10.373907 


|s 625038105753 


9.390686|9.964240 
9.590984|9-964187 
9 591282\9.964133} 
9.591 580|9.964080 
9.39187819.964026 


9.62644 5|110.373555 
9.626757|10.373203 
9.627149[10.372850 
9.627501[10.372499 
9.627852[10.372148 


Co-ſine | Sine | | Co-rang.|Tangent 


Degree 67. 


—_ 


= | o = vw | ow oo | 
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Degree 23. 
Sine | Co-ſine | [Tanger | Cocang, M | 
| 9:591878/9.964026]  [9.627852|10.372148 [80] || (30 |* 
9-592217 5/9-963972] |9.628203[10.371797 59 TAR 
$-59247319-963919| [9.6285 54j10:371446 | 58 x 
9.592770 (9.963865 9.628 9051104371095 | 57 133] 
9-593067 |9.963B 1 1 9.629255|10:370744 | 56 34 | 
939336319:9637 57 9.629606 19:370394 | 55 35] 
9-399639,9 963703] [9.629956 10370044 | 54 y 
9-59395519-9636590} [9-630306| 10.369694 | 53 37 
9-594251 19.963596} }9:630655110:3693q4 | 52 35 
9-59454719-963942] [9-631005110,36399g5 | it 39 
9:59484219.963438]  |9.631334/10:368645 | 5o) MY | 4 
9:593137[9:963433} [9.6317c410.363296 | 49 41 
9-59543219-963379} [$-632053|10-367947 | 48 * 
| 9-59572719-963325] [19-632401[10.367 398 | 47 43 
9.596021 [9:96327 1 9.6327 50|10:367250 | 46 44 
9:5396315/9.963217| + 19.633098|10.366901 | 45 45 
9:596610|9.963 102] {9.633447|10.366553 | 44 46 
9.596903|9.963198} [9.633795 [10-366205 | 43 47 
9.39719619.963054h [9.634143|10.365857 | 42 43 
9.597490|9.962999 9.634490{10.365510| 41 | 149 
9 $9778319.962945| |19-634838|10.365162|40] Þ | 
g 39807 5/9.952892] |9.635185 10.364815 | 39 z1 
9 548368(9.962836} [9-635530, 10.364468 | 39 52 
9.39866019.962781 9.635879] 10364121 37 33 
9. 5889529 —_—_ 9.636226] 10.3637 74:| 36 54 
9 59924419 962672] 19.636571110-363428| 35 þ 
9.599336, 9.962617 9.636918| 10.363081 | 54 | & 
9.599827|9.962562 9.637205|10.362735 | 33 | 57 
9.600t18, 9.962507 9.637610| 10362389 un 5! 
9.600409 9.962453] [9.637956|10.362044 | 3! 5 
9.600700|9.962398 9.6383c2[10.361698 | 30 6 
Co-fine | Sine | | Co-cang. | Tangent | M 
Depres 66. | 


Degree 23. 


| Sine 


: Co-ſine | 


| Tangent | Co-tang. 


9.600700{9. 967398| 


19.638302|10.361698 | 30 


9.600990 |9.962343 | 
9.601289 9.962288 
9.601] $79 9.962233 
9-601869|9 962175 
9.602149 9.962122 


9.63864 7|10.361353 


9.638992 [10 361007 
9.639 37/10. 360662 
9.639682|19.360318 


9.640027 [10.359973 | 25 


9.602439! 9-962067 
9.602723 9.962012 


9 60301719.961957 


9.640371 [10.359629 
9.640716 10.3 359284 


9.641060! 


10.3589g0 


9.603305| 
9.603594! 


9.561902 
9.961846| | 


9.641424,/10.358596 
9.641747110-358253 


9:6038821|g 
9.604170 
9604457 
9.604745 


45 9.605032 


961791 
5.961735 
%961 680 
9.961624 
9.961569 


9. 9.60531 319 
9.605606 
9.605392 
9.606179 
9.606465 


9.961513| 
9.961458 
9.961 4.02 
9.361346 
9.961290 


9:642091 |10.357909 
9-642434[10.357566 
9:642777 (10.357223 
9:643120[10.356g980 
_19:643463 
' [9.643806 [1c:356194 
9.644143|10.355852 
9:644499;10.355510 
9.644832|10.355168 
9.645174 10.354826 


9.606759 9961335 
i 9-961179 
2'9.961123 

07 9.961 067 


9.607892,9.961011 


9.608176 9.96c955 
9.608451 9.960899 
9.608745 9.960842 
9.609029 9.960786 

9.60931319.9607 30 


9.645516110:354434 
3.645857 [10:354142 
 19.646199110.35380! 
9.645545{10.353460 
[9646881|10.353119 
[9647222 104352778 
9.647 562 10.352438 
(9.647903 10.352097 
9:648243|10.351757 
9.648583110.351417 


10.356 537 | 15 


Co-ſine | Sine | 


| Co-rang.} Tangent 


Degree 66. 


——— 


| ZE om. — ow ww! 


Rr rornn—n— 


I1 


. 


aupanboonus. 


— cw —_ 


En 


466 Degree 24. ey 
M| Sine | Co-ſine | | Tangent| Co-rang. M 
'o 9.609313'9.960730] [9.648583[10.351417 &| -__ p 
I | 9.609597|9-960674| |9.648923110.351077 r- _ 
2 | 9.609880|[9.96061 7 9.649263110.350737 | 58 5 : 
| 3 | 9-61016319.960561 9.649602\10.350398 | 57 2 
4 | 9.610446 9960503] 9.649942|10,350058 | 56. < - 
_ 5 | 9-61072919.5960448 9.650281110:349319 55 I 
6 | 9.611012]9.960392] [9.650620 10.349380 | 54 <|« 
7 |9.61129419.960335] (9-650959 10349041 | 53] © [3 |: 
8 | 9.611576|9.960279] 1|9.651297|10.348703 | 52 l28 | « 
9 | 9.611858 9 960222) 9.651636|10.348364 | 51 4 þ 
10 | 9.612140[9.960165] [9 651974|10.348026 | 50 4} 
11 | 9.61242119.960109| - [9.652312[10.347688 | 49 T 
12 | 9.61270219.960052 9.652650110.347350 | 48 bA 
13 | 9.612983|9:959995] [9.652988[10.347012 | 47 FA 
14 | 9.613264 [9.959938] [|9-653326, 10.346674 | 46 24 
15 | 9.61334519.959881|__[9.653663|10.346337 45 a5 
16 | 9.613825[9.959824|  [9.654000|10.345999 | 44 a6 
17 | 9.614105 9.959768 [9.054337 10.34 5662 | 43 47 
18 | 9.614385|9.959710] [9.654674|10.345325 | 42 i 
19 | 9.614665 9.939633] Lathogt- 10.344989 [41] Þ} is 
20 | 9.61494419-959596| _ 19:655348110.344652 | go| 50 
21 |9.615223|9-959539] |9-655684[10.344316 | 39 51 
22 | 9.615502[9-959482| [9.656c20|16,a43580 | 38 2 
3 | 9.615781 [9.959425] [9.656356|1 683643 | 37 a 
24  9.616060| 9.959367 9.656692|1 Zo8 | 36 54 
25 | 9:616338(9.959310| _ 19.657028110,342972 | 35 55 
26 9616616(9.959253 9-657363|10.342636 | 34 56 
27 | 9.616394 2959195] [9:657699|10.342301 | 33 5 
23 9.617172,9.959138 9.653034 |10.341966 | 32 58 
29 | 9.617450,9.959080| [9.658369|10.341531 | 31 59 
30 | 961772719.959923) _ \9:65B704110.341296 | 30} A |z* 
Co-ſine | Sine | |Co-rang. [Tangent |M} i | 
= Degree 65. _ E 


———— 


; * Degree - 24. 465 
M | Sine | Co-ſine = | Tangent | Co-tang. 1 
30 | 9.61772719-939023] _ 19:658704/10.341298 | 30 
31 | 9:618004 9-953965 (9.659039, 10.34c926 | 3 
32 | 9.61828 [9:953908 (9:659373, '10.340627 | 2 
33 9.61855819.958850 19:659708 10.340292 | 27 
34 | 9618834 [9.958792 erents 10.339958 | 26 
35 | 9:61911019-958734|  19-560376[10.339624 | 25 
36 9.619386 9. 953677 9.660710|10.339290 | 24 
37 | 9.619662 '9.958615 9.661043|to. 2389587 23 
38 9.619938|9.958561 9.661377 \10.338623 | 22 | 
39 | 9:620213'9.958503 9.661710|t0.338290 | 21 
40 | 9:620488/9.958445] . 19-6620431[10.337956 | 20 
41 | 9.62076319.958387] [9.662376[10:337623 | 15 
42 | 9.621038[9.958329 9.662709|10.337291 | 18 
43 | 9:62131319.958271 9.663042[10.336958 | 17 
44 gee nid 1-9 9.663374|[t0.336625' | 16 
45 | 9-521861|9.958154| 9.663707 [10.336293 is 
46 | 9 6221351|9.958096 9.664039[10.335961 | 14| 
47 | 9.622409 9.958038] [9.66437 1110-335629 | 13 
48 9.622682 9.957979 9.664703110.335297 | 12: 
49 | 9.62295619.957921] 1\9:665035|10. 334965 it| 
5o | 9.623229 9.957862| . |9 665366110.334634 | 19 | 
51 | 9.62350219.957804| [9.665697|10.334302 | 9} 
52 | 9-623774(9.957745] |9-666c29110.333571 | 8 
53 | 9.624047 [9.957687 | |19.666360(10-333640 | 7 
34 | 9.624319|9.957628] 19.666691110.333309 | 6 
55 | 9:62459119-957570| __. [9.667021[19.332979 | 5 
156 | 9.624863[9.957511| (|9.667352|10. 332648 | , 
57 | 9.625134 [9.957452] |19-667682|10.332318 | - 
58 | 9.62540619.957393] [9.668012[t0.331987 | ; 
59 | 9.625677 9.957334 9.668343|10.331657 | 7 
&o | 9.625948} 2937276 9.663672|10:331327 | | 
| Co-ſme | Sine | | Co-tang.| Tingent M | 
| Degree 64. { 


I 1 4 


Degree 64. 


4 Degree 25. 

M | Sine | Co-ſie | | Tangent Co-rauy. 

'S | $62594819.957276{ __[9-668672|10.334327 | 69: 

| $-62621919-957247] [9.669002|10.330998 5p 
2 9626490199571 58 9.669332 j1 0.330668 | 5 
3 | 956267609 957099] 19.669661 [10.330339 | 57, 
4 | 9:52703019.957040|] [9.699990|10.33c00g 

5 | 9:627300|9 956981 9.670320|10.329680 | 55 
6 | 9:62757019-956922| 19670649 [10.329351 | 54 
7 | 9.627840|94956862 9.670977 j1 0.329022 | 53 
B | 9.628109 9.956803 9.651306 ,1c-328694 | 52 
| 9-| $-628378|9.956744| [9.671634|10.328365 | $1 
to | 9:62864719.956684 9.671963110.328037 | 50 | 
14 | 9-628916|9.956625] [9.672291,10-327709 | 49 
12. | 9:629184,9-956565 g.672619'10-327381 | 48 
1S | $629453/9-9362c8| [9.672947 1c,327053 | 47 
tg | 9:629721]9-956446] [9.673274|10-326725 | 46 
15 | 9.629989|9.956387| [9 6736031 10.326398 | 45 
16 | 9:630257,9-956327] 19 673929110-326070 | 44 
' 19, | 9-6305249-956267| [$-674256110,325743 | 43 
18 | 9.630792|9.956208] [9.674584/10-325418 | 42 
19 | 9-631959|g-556148] |9.674910|10.32508g | 4! 
20. | 9.631326;6.956088] 1|9.675237|10-324763 | 49 
— ] | ' 

24 | $:63159219.956c29] (9.675564 10.324436 ” 
28 90319 $919955909 :9.67 5890 |10.324110 | 5 
28 | 9 63212519-95590g| [9.676216|10.923783 | 37 
24 | 9632392 9.955849 [9676343/ 10323457 36 | 
25 | 9632657 $-955789] 19676B6g110.323131 | 33 
26 9.632923($:955739| 9.677194 10.322805 | 34 
27 | 9633189 9-955669; |9:677 5$20140.322480 | 33 
28 | 96334549 935609 | 9-677 845140.322154 | 32 
29 | 6337199955548] [9678471 10-321829 | 31 |. 
130 33984. 19-9 55488] [9.678496|10:321 504 | 39 
Co-ſine | Sine | |Co-tang.| Tangent LY W | 


——C—Wo—_re— oe 


FIT — * yore” ww Www" Ju” ' »A | 


| E 


Degree 25. 469 

M | Sine þ Co-fine | | Tangent | Co-cang. | _ 
30 | 9-633984|9-955488} [9.678496|10.321 504 | 30 
31 | #:634249/9.955428} {9.678821 [10.321179 | 25 
32 | 9634514 9 955367 [2679146 10.320854 | 28 
33 | 9:634778(9 955397] [9.679471[10.320529 | 27 
34 963304219 955346) #6797951[10.320205 | 26 
35 9.635306 9:955186 _ 19.680120[10.31 9880 | 25 
36 | 9:635579|9-955425] [9.680444 [1©:319556 | 24 
E 9:63 $5 po3506 5.680768 16.31923Þ | 23 
38 | 2-63609719:955004} |9.681092[10.318g0d | 22 
39 | 9:636360 9.934984] [26814161 3219584 21 
40 9.63662; 19-9348 3 9.681740 19:318260 20 
41 | 9.636886|9.954923| 9.682063 0.317997 19 
42 | 9-637148$19.954762 9.632386 |20:337613 | 18 
43 | 9637411 19.95470L [9.5682710{10.317290 | 19 
44 Gets een 9 633033 200967 16 
45 | 9:63793519-934379) _ 19.683356(10.316644, | 15 
| 46 | 9.639197 934318} 9.683678, 10.316321+| 1.4 
47 | 9:63345819-954457] |9.684001|10.31 5999; | 13 
48 | 9-63872019.9543961 [9-684324110:31 5676 | 12 
49 | 9.638981|9 954335 [? SBqGqe 10.325354 T 
50| 963924219-9542741 _|9.684968; 10.31 5032 | 16 
51 | 9:639503.9 944213] [9.685290,10.314710 | 
52 | 9.63976419-254152 SE $0222908 8 
53 9.64002419.954090 9.635934/10 314066 | 5 
54 | 9.640284 '9.954029] |9.686255;10.313745 | g 
55 | 9:64054419:934968| _ _19.686577(10 313423 | , 
56 | 9.640804 9.953506 9.686898110.313102. 2 
57 | 9:642064 '9:953845] (9-687219\10 312781 | 2 
58 | 9.641 323(9-953783] |9.687540{10.312460 | > 
59 | 9.641383 9.953722 14>" rp 38:| , 
60 | 9.641842|9.953660 9.688182110.311818 | , 
Co-fine | Sine | {[Co-tang.| Tangent Mt 
Degree 64. 


Ii; 


— 
| 490 Degree 26. 
M Sine *| Co-fine | | Tangent| Co-tang. 
TE: 9.641842|9.953660] 19. 688182|10.311818 | 6 
| 1 | 9642101 9.953598| 9.638502 [10.31 1498 | 55 
| 2 | 9:-642360[9.953537 688523 10.311177 | 58 
3 | 9:64261319.953475 9.639143}10.310857 | 57 
4 | 9:5642876|9.953413] | [9:689463|1c.310537 | 56 
_5 | 9:64313519-953351] __ |9.689783[10310237 | 55 
6 | 9-643393[9-953290] 1|9:690103110:309899 | 54 
| 7 | 9:643650|9.953228| [19.690423(10.309577 | 53 
8 | 9:643908[9-953166] 19.690742[10.309258 | 52 
9 | 9-64416519.953104 k540n4 10.308938 | 51 
10 | 9:644423|9.953042]/ [9.691381 [16308619 | 50 
11 | 9:644680|9.952980 9.691760|10:308300 | 49 
12 | 9:644936|19.952927| [9.692019/10.307981 | 48 
13 | 9:645193\9.952855|'. 19.692338|10.307662 | 47 
| 14 | 9:6gg449\9-952793|- [2692656 10.307343 | 46 
15 | 9645706 19:952731| , |9:692975110.307025 | 45 
16 | 9:645962|9.952668| ', [9.693293|10.306706 | 44 
17 | 9.646218|9.952606 9.693612|[10,306388 | 43 
18 | 9.64647319-952544!  19.693930\10.306070 | 42 
19 | 9:64672919.952481| |9.694248| 10:365752 | 41 
20 | 9:646984|9.952419] (9.694 5661 10.305434 | 40 
21 | 9:647239[9.952356] |[|9-694883\10:305117 | 39 
22 | 9:647494|9-952294| [|9.69520L}10:3c4799 | 38 
23 | 9:64774919-952231 9.695518 r0.304482;| 37 
24 | 9:648004|9.952168 [2.593835 10.3a4464 36 
25 9.648258 9.952105 19-6961 53110.303847 35 
26 | 9:64851219.-952043] |9.696470|10.303530 | 34 
27 | 9648766 [9.951980 9.696786;10.303213 | 33 
28 | 9.64802c [9.951917] [|9.697109}10.3a2897 | 32 
29 | 9.649274\9.951854 9.697420|10:302580 | 31 
30 | 9.64952719-051791]|  19-697738[1c.302264 | 30 
" | Co-fine | Sine |, [Co-rang:|- Tangent © | M | 


Degree 63. 
i 4 


— 


Degree 26. 471 |) 
M Sine | Co-ſine | [i Tangent wE0-rang. "Y 
30 | 964952719.951791] |9.697738[10:302264 | 30 | 
31 | 9.649781 [9-951728 9.698052/10. 301947 | 29 | 
32 | 9:550034 [9.951665 | .698369|10.301631 | 28 
33 | 9650287 [9.951602] [9.698685|10.301315 | 27 
34 | 9-650519[9.951539 9 69900T[10.300999 | 26 
35 | 9:65079819-951476 9.699316|10 300684 | 25* 
36 | 9.651044 [9.951412 9.699632 |10.300368 | 24 
37 | 9-651296[9.951349] [9-699947|10.300052 | 23 
38 | 9-65164819.951236 9.700263|10-299737 | 22 
39 | 9-651800|9.951222 9.700578[10.299422 | 21 
40 9.652052 9.951159 9.70c893110.299107 | 20 
41 9.652303 9.951095 es 10.298792 | 19 
42 | 9:652555]9:951032] [9.701522|10.298477 | 13 
43 | 9-652806[9.950968 [9-701837 r0.298163 | 17 | 
44 | 9-653057 [9950905] 419.702152/10.299848 | 16 
45 | 9.653307 [9.950841 | |9:702466| 10.29 12 
46 9.053658 9:950777|  |9:702780{10.297F9 | 14 
47 | 9:653808 (9.950714; 1j9-703095110.296905 | 13 
48 | 9.65405919.950650] |19:703409110.296591 | 12 
49 | 9:654309|9.950586 9.703722|[10.296277 } 1 
50 | 9.654558[9.950522] [9-704036|t0.295964 |-19 
51 | 9.654808|9.950453] [9.704350[10:295656 | '9 
52 | 9:65595719,959394| [9-704663|10-295337 | ©. 
53 | 9655307 19-950330] 19-704976110.295023] .7 
54 | 9:655556|9.950266 9.705290[10.294710 6 
55 | 9-65 $80519.950202] [9.705603119.294397 | _3 
56 | 9.656053]9.950138] [9.7053915]|10.294084 | 14 
| 57 | 9.656302[9.950074 9.706228110.293771 | 3 
| 58 | 9.65655019,950009] [9.706541110.293459 | © | 
59 | 9.656799|9:949945] [|9.706853[10.293146 | ! 
60 965634719: 949881 9.707166[10.292834 | © 
Co-fine | Sine | [Co-tang. Tangent M 
A | Degree 63. 


Li 4 


7 ES, Team wap a >" gra Ee DE Dn EY _ ——_ CANES ; \ 
"71 : SIS TT =; DEED "TEES > _ == = TIO TD IEEE 


X PS nngey pennegagg ponmmg 
492 Degree 29. 
M| Sine | Forſme | | Tangent |Ca-tang. 
'© 9.657047 [9-949880| [9.707166| 10.292334, 60 
r | 9.637295|9-949816] [9.707473|10.292523 | 59 
2 | 9.657542|9:949752] |[9-707790|10.292210 | 58 
3 | 9.65779019-94 9687, 9.708102110.291897 | 57 
4 | 9.658037|9.949623] |9:703414|10.291586 | 56 
_3 | 9:658284|9-949598 91708726| 10,291 274 55 
6 | 9.658531 |9 949494| [9-709937;10,290962 | 54 
7 | 9:65877719-949429| 19709349} 10.290651 | 53 
8 | 9.659024 46. | 9:709660110,290340 
9 | 9.659271 9.709971110.290029 | 51 
nel oem oeas| [o710282|toadoyrs | 36 
11 | 9.659763(9-949170] |[9-710593/10:289407 | 4 
12 9-949195] [9.710904 |10.289096 | 4 
13 $19:-949040! 9.711214, 10.288785 | 47 
I4 | 0019.948976 9.711 _ eee 44h 46 
[$1] £22650 9.71183 36\r0.288164 45 
16 9.948845 Ee; 10,.2379854 | 44 | 
17 919457 9:712456110.289544 | 43 
13]9 9.948715] [9712766|rc.297234 | 42 
9 9661726'g. -948650 by .713076|10.236924 | 41 
20 | 9.661970, 9 94853 9.713356 r10.286614, 40 
er | 9.662214 19. _” 9:71369510.235305 | 39 
22 9.662439 [9.998 953 9.714005|10.285995 | 33 
23 | 9.662702(9,948 9.714314115.2385686 | 37 : 
24 | 9662547 9.948323 - .m14624\10.285378 | 36 || 
25 | 9663190[9:948257] _ [9-714933119-285067 | 35 
26 | 9.6634339-948191. 9.713241110.284758 | 34 
27 $6607 9.943126 9.715550;}10.284445 | 33. 
23 | 9.653920 943060! 9.71535 10,284.140 } 32: 
29 | $-654163'9.947995, 5 Iv81E 0.283832 | 31 
30 | 9.664406[9. 947929] [9.716477] 10283523 | 30 
'Co-ſive | Sine | |Co-tang. [Tangent | M 


Degree, 62. , 


_—_— { 


\ 


a2 
wo 
64 ——————___—_ OE. 1 


a—_— 


Degree 27. 


473 


<—on_—— 


j 


| =_ 
OB WS ova wo | 5 


_ GO 4 9 DO OA gs + A AAS 1. _ 
p _ a 


[M | 


M | Sine . | Co-fine | | Tangent | Co-tang. | 
6o | + 5 $664406|9.947929| _ (9-716477|10.283523 
9 31 | 9:664648|9.947863| [9.716785/10.283215 
3] F(2 | 9.664891 (9:947797} [9-717093 10.282907 
7 33.| 9-663133/9-947731) [9.717401 [10.282598 
6 34 | 9-66537 519-947 665 9.747709(10-282290 
5 35. | 956561719 9475991__ _19-718017[10.281983 
4] | | 36.| 9.665358 |9-947 533 9.718325 10.281675 
3| 37 | 9.666100 9.947467 9.718633|10-28 1367 
: 33 | 9:66634119:947401] [9718940|10.281060 
| 39 | 9-66658319-947335| þ 715248[10.280752 
49 9.666B24|9 947269]. 19719 $55 (12:28044)5 
41 9.667065 9:947203| 9.719862 [10.280138 

42 9.667303;9 947136} 9.7 20169,10.27983k 
43 | 9:667 54619:947070|, 19-72c476110.279524 
© | 44 | 9-667786(9.947004 9.720783] 10,279237 
45 9-668026[9.946937 — [9-721089 10.278911 
46 9660266, PRAER7 9-721395 [19-278604 
47 | 9.668506, 9.9468c4, 9.721402 10.278298 
"LY a 202180 Lhovd rg 5 
49 | 9.00595019-940071 72231 5|10.277685 
50 | 9 669225 P2424 _ 19-722621 [10:277379 
51 | 9.659464. |9:946537| 9722927. 10.277073 
52 9.669703(9:946471 :9 725232 410.276768 
53. 9:6699429-946404 9 723538\10.276462 
54 | 9.6701 1199463371 9.723843|10.2761 56 
55 | 967041 919-946270| _|9 7241491102753 
56 | 9.670657 9.946203 [9 724454/10427-5546 
57 + 9.670396, 9.946136 19-7247 39|40-27-5340 
58 | 9671134\9.945069| 19.725065 19274935 
59 | 9.571372|9.946002 9735369) 0.274630 
q |: 9:691609|9.945935]- !9.725674110-274326 
el Ws" D_—_— - 
* ' | Co-ſine. | Sine . |. | Co-rang}-| Tangent 
Degree -62. 


Degree 28. 


| Tangent | Co-tang. 


9.671609|9.945935] |9:725674|10.274326 | 50 


9:725979'10.274021 [56 


9.726284[10.273816 
9.726588[10.273412 
9:72 6592110.273107 
9.7271 97|10.272803 


9.727501|10.272499 
9.727805|10.272195 
9.7281091[10.271891 
9.728412|10.271 587 
9.728716|10.27 1284 


[5 o CO ode a its i SZ 


9.729020|10.27 0980 
9.729323|[10.270677 * 
9.729626110.270374 
-729929]|10.27 0070 


9730232 10.269767 45 


9.739535|10.269464 
9.730$38{[10.269162 


9.731141 


10.268859 


9.731443[10-268559 
9.731746110.268254 


{9.732048 


25 | 9.677497 19-944241 


10.267045 


_— — 


10.266441 
10.266140 
10.265333 
10.265537 
10.265236 


| Coſte | Sine | | Co-tang.]| Tangent M | 


: Degree 61. 


10.267952 |3 
1110.267649 | 33 
9.732653110-267347 | 37 
9732955 
9.733257 


10.266743 


RTTETIIDP Yy wy rr” Y 


Tm. 


Ctr —— 


Degree 28. 
Sine ' | Co-fime | | Tangent| Co-eang. | _ 
9.47866319.943398| __i9734764}10.265236 
| 9678895 |9-943830| [9:739666| 10;264934 
| 9-679128[9.943761 9:73 5362] 10.264633 
9.67036019.9436921 |9:735668 10.264332 
9679592 2900024) 9:735968[10!264031 
9.679824[9-943555]___|9$:736269110-263731 
9.63005619.9434386] |9.736570|10.263430 
9.630288] 9.943417] [|9.736870|10.263130 
| 9:68051919:943348} [9:737171110.262829 
| $:630750|19:943279} [9737471 10:262529 
9.68098219.94321 a 9.737771 10.262229 
| 9.681213|9.943141þ |9.738071|10.261929 
| 9.68144319-94307 9-733371\10.261629 
9:68 167419.943003 9:733671 1 0.261329 
9.68 1904 (95942933 9.733971|10.261029 
9.68213519:942864| |9.739271110.260729 
9.682365|9-.942795} 1|9-739570 x 0.260430 
9.68259519-942725 [2759870 10.2601 30 
9.68282519.942656] [9-740169[10.259831 
9.683055'9.942587 | agen. 10:259532 
9:68328419:942517|__|9:740767|10.259233 
9-6335149.942448} |9-741066;10.2583934 
| 623703 20429787 9741365 [10:258635 
9.633972 194942303} [9741664 [10-258336 
9.684201 9.942239! 9741962] 10.258038 | 
9.6844 30|9-942169 9-7473261 10:257739 
9.48465 819942099] [9.742559] 10257441 
9 684887 | 9.942029] 9:742858[10.257142 
9.685115|9-941959} [9.743156|10;256844 | 
9.685343|9.94 1889] [9743454|10-256546 
9.68537119:941819} __19:743751 [10,2536248 


7 


- | Co-ſine | . Sine | 


| Co-rang. [Tangent | 


= lo =wweslaods op 


Degree 61. 


nd 


476 Degree 29. 
M Sine | Co-fine | [Tangent | C Co-tang, [ 
0 | 9.68537119-941819} [97437 52110256248 |.&o 
I 79919941749] [9:744090|10:255950 | 55 
2 50) 1564s 44:9 b/c 9: 744343] 10:255652 38 
3 | $:686234/9:941609| [9:244645110-255355 | 57 
4 | 9:636482,9:941 539] [9:744943|10 255057 | 56 
5 | 9-6867og|9.94r468)  |6:745240/10.254760 | 55 
6 | 9:636936|9.941398| (9745338 10:254462 | 54 
7 | 9-687163(9-941328} [9.745835|10-254165 | 53 
8 | $687389|9.941257] [|94746132110.253868 | 52 
'9 | $:687616|9941187} 9.746429 Ie 1 
10 | 9-68784219.941116] 19:746726{104253274 | 59 
14 ws a (9574023; 10252977 | 49 
12 | $.6882951}9-94097 5} [9:747319{10-252680 | 48 
13 9:683323/9-94090 $747416| 10.292384 | 47 
14 | 9688747994083 9-747912\1 0.252087 | 46 
15 | 9.688972|9.940763] __|97:48309110.25179t | 45 
| 16 | 9.689198/9.940693] [97743305[10.251493 | 44 
17 | 963942119:940622} [9.748801[10251199 | 43 
18 6396491790551) 9:749097\10.2509o2 | 43 
19 | 9:689873|9.9404 9-749393\1 0.2506d7 | 41. 
20 | 9:6900g8}9:940409} |9 7496891 10.250311 | 40 
21 940338þ [9:749985|10-250015 | 39 
22 | 9690548 [9.940267 [959755281 (1012497 16] 39 
33 | 969077219 $401 9:750376410.249424 | 37 
24. 9.690996 ye $:75a873\1 0.249128 | 36 
25 | 969122019 940053] |9751167110.-248833 | 35 
26 | 9691444 9.939982, [9:751462\10.248538} 34 
27 | 9.691668; 9.939911] [gw7577 5710-248243| 33 
23 | 691892.9:935840] [9.752052|10.247948| 32 
29 | 9:6921 1519939768] [9/752347| 10.247653| 31 
32 | 9.69233919-939697} |$752642{10-247358| 30 
Co-ſine || Sine || | Co-eang. | Tangent P 
Degree 60. 


477 


Degree 29. 

= Sine | Co-ſine | | Tangemt| Co-eang. | 
30 | 9.692339|9-939697| [9:752642110:24735$ | 30 
31 | 9.69256219-939625] [9-752937|10-247063 | 29 | 
32 | 9.692785./9 $39554| [9-753231|10-246769 | 28 
33 þ9.693008|9.939482] [9753526110:246474 | 27. 
34 | 9:693231|9-939410| {9.-753820|10.246180 | 26 | 
35 | 9-69345319-939339] 19-754115110-245885 | 25 
36 | 9.693676|9.939267] [|9:754499/10-245591 | 24 
37 | 9-6933898|9-939195]. [9-754703[10-245297 | 23 
38 | 9.694120'9.939123] [9:754997|10-245003 | 22 
3? | 9:69434249-9399231| [97552911 10.244709 | U 
49 | 9694564 9-938980| |[9.755534|10-244415 20 
41 9.694786 19-938908B] 19.755878 10.244122 | 19 
42 | 9.695007 [9.938335 9.756172 19.243828 | 1B 
43 | 9:695229,9933763] 19756465 10.243535 | 17 
44 9695450 9-5795pv 9.756759, 10-243241 | 16 
45 | 9.69567119-938619 9:737052|10.242948 15 
46 | 9-695892|9.938547] [9-757345|10-242655 | 14 
47 | 9:696113|9-938475|- [9.7576 38|10-242362 | 13 
48 | 9.69633419-938402] [9.757931110.242069 | 12 
49 | 9696554 993330) 9.758224|19.241776 | [1 
$0 | 9:696774\9-9382571___19.758517110.241483 | 10 
51 | 9.696995' 9.938185 9.753810|10.241190| 9 
52 | 9697215 9990112 9.759102[10.240898 | 8 
53 | 9$69743519-93804 9.759395[10.240605 | 7 
54 | $-697654|9-937967] [9759687 |10.240313 | 6 
55 | 9:69787419:937895] __19:759979{10.240021 | 5 
56. | 9.698093! 4 9:760271|10. 239728 | 4 
57 | 9-6983139-937749 [2760564 10-239436 | 3 
58 9.698532/9-937676| 9.760856|10-239144 | 2 
39 9E0$1 9939603) | 2761147 10.238852 | 1 
60 | 9.6939701943753i] _|9-761439;10,238561 | © 

Ca,fine | Sine {| | Co-rang. | Tangent | M 


Degree 60. 


[oo cw aluawenlo| "4 +> | 
_—_ 


(*.v) 


' Degree - 30. 


my wy bay tag bay 
Np W NH »w 


Sine - | Co-ſine | 


| Tangent | Co-tanp. 


9.698970[9.937 531 


[9761439|10.238561 


S903 
9.937312] 
9.937238 
9.937165 


9-761 731|10.238265 
9.762023[10.237977 
9.762314 
9.762606|[10.237394 


9.762897|10.237t03 


7.700280[9.937092 
9.700498|9.937019 
9.70071619.936945 
9.700933[9.936872 
9.701151|9.936799 


9:763479|10-236521 


p39 10.236812 
9.763770[10.236230 


9.764061 þ 0.235939. 


9.764352110.235648 


9.701568|9.936725 
9.7015$5{9.936652 
9.701802|9.936578 
9.7c2019|9.936505 
9-702236|9.936431 


19-765895 


9.702452 [9.936357 
9.702669|9.936284 
9.7c2885 9.936210 
9.703101 9:936136| 
9.703315|9.936062| 


9.764643|10.235357 
9.764933[10.235067 
9.765224[10.234776 
9.765514|10.234486 


9.766095| 10.233905 
9.766385 
9.766675|10.233325 


9.766965110.233035 


9:767255110-232745 | 


9.703533[9-935988 
9.70374319-935914 
9.703964 19:535840 
9.704179'9.935766 
9.70439519-9356 92 
9.704610,9.935618 
9.704820(9.935543 
9.705040/9.935469 
9.705254(9-935395 
9.70546919 935320 


9.767545 
9.767834[10.232166 
9.768124|[10:231876 
.768413| 10:231 587 


9 
[es 10.231297| 35 


9.768992] 10.231008 
9.769281[10.230719 
9.769570|10.230430 
9.769859|10.:230141 


| Co-ſne | Sine | 


10.237686 [| 


10.234195 


10.233615 |. 


10:232455| 


9.770148|10.229852| 30 
| Co-rang. | Tangent | 


Degree 59. 


a 


EIT” nt + IP SE 
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Degree 20. 


P"I9Y 


Sine | Co-ſine | [Tangent | Co-rang. - 
9.705469[9.935320| |[9. 770148|10 2298 52 
9:703633|9.935246] [9.770437| 10.229563 
9.705389719:935171 9.770726|10.229274. 
9.70611219:935997 19-771015110-228985 
9.706327|9.935022 9.771303|10.228696 
9.70653919-934943]___19-771592110.228408 
9.706753|9-9343873] |9-771880[10.228120 
9706967|9:934793] [9.772168[10.227832, 
9.707180[9.934723 9.7724561100227543 
9-707393|9-934649] |9:772745][10-227255 
9.70760619-934574|_ _19-773033119-226967 
9.70781919-934499] y19:773321|10.226679 
9.708032 |9.934424| 9.77 3608|10.226391 
9.70324 519-9343491 [9773896|[10.226104 
9.5084 5719- M0] 9.774184|10.225816 
9:70867019:934199| _ [9774471[10.225529 
9.708882|9.934123] [9-774759|10.225241 
9.709094 [9-934048] {|9-775046|10:224954 
9.70930619.933973] |9-775333110-224666 
9.70951819.933397 | 9-775621110.224379 
9.70973019:933822] _|9.775908110.224092 
9.705941 9.933747] |9-77619510.223805 
9.710153 9. 933671 9.776482|10.223518 
9.710364 9.933596] [9-776768| 104223232 
9.710575|9-933520 '* $777055|10-222945 
9.71078619-933444 9:777342110.222658 
9.710997 [9.933369] |9-777628|10.222372 
9.7112c83{9.933293 9.777915|10.222085 
9.711418 9.933217, 9.778201110.221799 
9.711629 9.933141 | 9.778487|10.221513 
9.71183919.933066| 19.778774|10.221226 

Co-ſine | Sine | | Co-tang. | Tangent 


IO 


= lo * GE QA Wo | 


| 


——— 


ep — o—— 


Degree 59. 


Io 


| 9-71456119.932074 


30 |9.71808519 


4 0 Degree 31. 
| M | Sine | Co- fine | | Tangent | Co-tang. _ 
_o | 9711889/9.933066 _ 19.778774[10.221226 
1 | 9-742049'9.932990| [|9.779060/ 10220940 5 
2 | 9.71225919.9329i4\ |9.779346| 10.220654 58 
3 | 9-712469.9-932833] [9.779632] 10-220368 |57 | 
4 pes 9-932761 9-779918|10.220082 | 56 
_3 | 971288919-932685] 19.780203110 219796 |55 
| $ | 9713098/9-932609; [9-780489|10-219511 [54 
7 |9713308,9932533] [9.780775|10.219225 53 
8 97(2617 9082497 9.781060|10.2199go |52 
9 02997008 9.932330| |a781346|10.218654 |51 
9.71 393519-932304], 


9.781631 10.218369 [50 


9.714144|9-932227 
9.7 14352/9-932151 


9 714769(9. on - 
9-714977|9-931921 


9.782202 10.2177g9 '4$ 
9-782480| 10217514 47 
4444 10.217229/ |46 

$-783056110-216944 [45 


p16:20 ,10,218o84 4 [49 


9.715186 9.931845] 
9-715394 9.931768 
9.715601T 9931691 
9.71 5809 9.931614, 


<2 | 9.716017 9.931537] | 


971622419. 931460] 
9-716431| 9. -931383| 
9. 116639! 9-931 306; 
9:716846' 9.931229 


—_ P7LLOPDID -931152 


19 783626] 


9.783341 [10.216639 44 

[10216374 {43 
9.783910! 10.2160go | 42 
P/64499/1041 505 !41 
9:784479|10.215520 [40 
[9.784764 10.215236 | '39 
137 ous \hapeen a 385 
(9785332, [10:214668 | 37 
++ 5 on 214384 | 36 
9.78590c| 10.21 4099 "35 


9. 717259 9.931075 
9 717466 9.930998 
9.719672'9 930920 
ts wh 930843 

30766 


\9.786184\10 243816 | 34 
9.786468 10.213532 | 33 
9.7867 53{10.213 32 
9.787036|10.2129 31 
9.787319110.212681 | 30 


Co-fine | Sine | 


| Co-tang. | Tangent | M 


Degree 58. 


z * 


Degree 31. 5 


9-721162[9.929599| (9-791563[10.208436 


55 | 9-72319719-928814| [9-794383|10.205617 


Sine | Co-ſme | | Taggent | Co-rang. 


913085|9.930765] |[9.787319|10.212681 
9.718291 [9.930688 9.787603[10.212397 
9.718497[9.930611 9.787886[10.212114 
9.718703(9.930533 9.788170[10:211830 
9.718909[9.930456| [|9.788453/10.211547 
9.71911419.930378 9.788736{[10.211264 
9.719320|9.930300 9.789019 1 0.210681 
9.719525 [9- 930223 9.789302 [10.210698 

9.719730j9.930145] [9.789585|16.210415 
9.7 19935|9.930067 9.789868[10.210132 
9-720140(9.929989] |9.790151110.209849 | 20 
9:72034 519929911 9:790433[10.209566 
9.7205491(9.929833 9.790716|[10:209284 
9-720754:9-929755| 19-790999 10.209001 
9.720958|9.929677 9.750281|10,208719 


9.721 9-721 366 9.929521 [19a 10.203154 
9.721570[9.929442 jp 792128(10.207872 
9-721774\9.929364} 19.792410j10.20759o 
9.721978\9.929236 9.792692|10.207308 
9.7221} 722181 þ 929207| 9.792974 |10.207024 


9.722385 [9.929129] [9:793256|10:206744 
9.722588 9.929050 9.793538|10.206462 
9.722791 lg. 928972 9.793319'10.206180 
9.722994 |9-928893] |[9.794t01110.205899 


9-723400|9.928736 9.794664 [10.205336 
9.723603|9.928657] [9 794945[10-205054 
| 9:72380519.928578] [9.795227j10.204773 
9724007 |9.928499] [9.795508|10-204492 
9.7242101|9.928420 9.795789 10.20421 1 


Co-ſme | Sine | |Co-rang.|Tangent | 


< lo wwealuGcucovls S350 


Degree 58. = 


_ 


 Y 


—  — 


M Sine. | Coofing [ | Tangene| Co- tang. 
& |.9-724210]9.928420| ]9.795789|10.204nps | 66 
1 | 9$:72441219.92834 1. 9:796070110.203930 39 
2 | 9-72461419.928262] [9.796351] 10.203649 | 5g 
3 | 9-72481619.928183 9.796632|10.2c3368 $7 
4 | 9:725017|9.928104; 9-796913|10.2c3oB7 | gg 
_5 | 972521 9.928025 19-797194 19.202806 53 
6 | 9:72542019.927946] [9:797474|10.202522 | 54 
7 | 9-72562219.921867] [19:799755[10-202245 | 52 
8 | 9-725823|9.927787| [9.798036 10.201964 | 52 
9 | 9.726024 [9:927708 9:798316 10.201684 | 51 
10 | 9:72622519.927628]_ 19-798596,10.201404 | 50 
11 | 9:726426\9.927549] |9.798877|10.201123 | 45 
12 | 9.72662619.927469| | [9.799157 [10.200843 | 48 
13 | 9-72682719.927390| |[9.799437|10.200563 | 47 
14 | 9-727027|9-927310| [9.799717|10.200283 | 46. 
15 | 9:72722819.927231] _ |9-799997 [10.20000g | 45 
16 | $727428/9.92715t| | |9.800277|10,199728 | 44 
17 | 9-727628,9.927071] [|9.800557[10.199943 | 43 
18 | 9.72782819.926991 9.800836|10.199163 | 42 
I% | 9.72802719.926911] |[|9.801116|10.198884 | 41 
20 | 9-72822719-926831] |9.801396({y>.198604 | 40 
21 | 9.728427|9.926751 go oi673/rougBgny 3 
22 | %728626,9.92664 1 9.801955|10.198045 | 3 
23 | 9:72882519.926591] [9.802234/10.197766 | 37 
24 | 9.729024[9.926511 802513110.197469 | 36 
25 | 9-72922319-926431] [9.802792[10.1 97207 | 35 
26 | 9729422(9.926351 9.803072[10.196928 | 34 
'27 | 9.729621[9.926270 9.803351|10.196649 | 33 
28 | 9.72992019.926190 9.803630[10.196g70 | 32 
29 | 9.73001819.926110 9.803908[10.196091 | 31 
Zo |9-730216 9.926029] [9.804187 [10195813 30 
Co-fine | Sine | |[Co-tang.| Tangent | M | 


___ Degree 57. 


Degree 32. - 


| Sine | Co-ſone | | Tangent | Co-raug. 


9.739216|9.926029| _ 15 804187|10. 195813 [3 
973941 5/9-925949| [9.804466| 0.195534 | 
9.73961319:925868] [9.804745|10.195255 


973081 1 [9.925787 
9-73100919.925707 
9.731206 9. HaFSes 


9.805023|10.194977 | 
19-805302(10.194698 | - 
9.805580 1019442 


5,805859|1p4194141 
9.806137 10.193863 
9806415}: 0:93585 
9.8065 p 0.193309 
9.806971] 10,493c28 


9.732980{9. 924897 : 
27331771 9. ;coc: M 


9.807249 |10.192751 
9.807527 10,1924 33 | 
9.807805[10.192195 
Nag, 10.191917 
 [9808361| 10. 191639 


[9.808638 10.191362 
9.808916[10.1910B8g 
9.8c9193{1o.lgo8o7 
9.80947 1|10.190529 
19. Weed 4 $4 


9.734353,9-924328| 
9.7 34 543 [9924246 
9.734744 '9- 924364 


9.$10c251/10.189975 
9.810302[10.189697 
9.810580[10.189420 
9.81 0857|10.189143 | 
9.811134|10.188866 


9.811410}10.183589 
9.811687|10.188313 
9.811964 |10.188036 
9.812241|10-1387759 
9.812517] 10. 1387433 


[Co-rang. | Tangent 


Degree $7. 


Kk2z 


—_ 


S lo WIR YY QA ww | 


Degree 33. 


— 


Degree 56. 


[4% 

"1 Sine | Co-ſine | ;| Tangent | Co-rang. 

_ © | 9.736109|9.923591| |[9.812517j10.187 483 | 60 
I | 9.736309 {9.923509 9.312794 |10.187206 | 59 
2 | 9.736497 [9.923427] |[9.813070|10.186930 | 58 
3 | 9-73569219.923345 9.813347 j10.186653 | 57 
4 | 9736886|9.923263 9.813623|10.186377 | 56 
5 | 9-737080|9.923180| 9.813399|10.186101 | 55 
6 | 9.737274, (9:923092 9.814175|10.185824, | 54 
7 | 9:737467 9.923016] [9.814452110.185548 | 53 
8 | 9.737661 :9,922933| *19.814728110.185272 | 52 
9 | 9.737354 W22851| '|9.815004[10.134996 | 51 f 

| 10-| 9.7384g8|9.922768] [9 815279|10.184720 | 50 

II | 9.738241 9:922686| i9.815555110.184445 | 49 

12 | 9.733434 |9-9226Cc 3 9815531 10.184169 | 48 

13 | 9.73362719.922520 9.816107 [10.183893 | 47 

14 | 9.738320 bao 9.816382 |10.1$3617 | 46 

I5 | 9.739c1319-922355 19.816658110.183342 | 45 

16 | 9.739205 9.922272 9.816933|10.1830/46 | 44 

17 | 9.73939819-922189 1 Ele rite 43 

18 | 9.73959c 19.922106 [9.817484 10.182516 | 42 
19 0.739783 9.922023 19817759 10.182240 | 41 

20 | 9.73997 519-921940| |9.818035110.181965 | 40 

21 | 9.740167 9.921857 9 818310|10.181690 | 39 

| 22| 9.740359,9-921774| |9.818585|10.181415 | 38 

23 | 9.740550 9.921691 9.818860[10.181140 | 37 

24 9.740742|9.921607 9.3819135|10.180865 | 36 

25 9:74993419. 921524] |9-819410110.1805yo | 35 
26 | 9.7411251(9.921441 9.819684|10.180315 | 34 
27 | 9:741316,9.921 357 9.819959|10.180041 | 33 
23 | 9.741507 (9.921274 9.820234|10.1797 66 | 32 
29 | 9.741698 4 9'3$20508|10.179492 | 31 

30 | 9.741889|9.921107 9.820783 110.179217 | 30 

Co-ſine | Sine | | Co- tang. ;. [Tangent M 


_ Degree 33. 


Sine 


| Co-ſine | 


| Tangent | Co-rang. 


30 | 9-74188919.921107] 


[9.820783[10.179217 


9.742080[9.921023 
9.742271 [9.920939 
9.742461 j9.920855 
9.742652[9.920772 
9.742342[9.920688 


9.821057{10. 173943 
9.821332[10.178668 
9 $21606|10.178394 
9.821880[10.178120 


9.3221 54|10.177346 | <2 


36 | 9:743032/9-920604| 


9.743223(9-920520 
9.74341219.920436 
9.7 436c2|9.920352 


9.743792[9.920268 


9.822429'10.177571 
9.822703|10.177 297 
9.822977}10.177023 


bm od 10.176739 


9.823524|10.176476 


9-743982 [9.920184 
9. 74417119: 920099 


9-744361 [9.92001 5 
9:744550(9-919931 
9-74473919-919846 


9.823798 |10.176202 
9.824072 110.175928 
9.324345 (10175655 
9.824619\10. 175381 
9.824892{10.175108 


9.919762 
9.919677 
$19.919593 
9.919508 
9.919424 


9.825439 


9.325986 
9.826259 


9.325166] 


10.174834 
10.174560 


9.325713{10.174287 


10174014 


10.173741 


9.826532 10.17 3468 


9.74537119.919339 
9.746059!9:919254 


- 4 5 9.326805 10.173195 
9.740249 ,9.919109 


9.827078|10.172922 
9. 746436 9.919084] [9.827351110.172649 
35 | 9.74662419.918999 E 9.827624 10.172376 ; 
9.746911 (991897 5 [9827897 [10.172103 
9.746999 9.918830 9.828170[10.171830 
9.747187 [9.918744 9.328442110.171558 
9.747374|9.918659 9.8238715110.171285 
9.747562(9.918574 9.823987|10.171012 


Co-ſine | 


'Z TEES oy rome | 


%* EE a cm. ——_—— 


Sine - | {|Co-tang. | Tangenr 


Degree 56. 
K k 3 


Degree 34- 


lol. = 


+ 


\O CON O\nlin Þ uw ÞB w 


IO 


— — 


Sine | Ca-fine | | Tangent | Co-tans. 
9.74756219.918574| |9 Tn EE 
9:747749|99184389] [|9B29260[10.170740 
9-747936|9-918404] 19 $2953 2110.170468 
9:74812319.918318 232980 03110.170195 
9-748319(9,918233 ky $30077|10.169923 
9.74849719.918147] [9.830349|10.169651 
9.748683:9.918062] |9.830621!104169379 
9.748870 9-917 76, 933091 16. 166106 
9-74905615- 917391; [9.3831165110.16B834 

| 9-749242/9-917305| |? opclt .163563 
9.74942919.917719] 19831709110. 168291 
9:74961 519.917634 0.331981]10.168019 
9.749801 [9.917548] 19.832253110.167747 
9:.74998619.917462] 19.832525110.167475 
9.759172[9.917 376 [? Feiif08 .167202 
9.759358 9.917290] 15 833068|10.166932 | 
9:759543[9-917204| |9.833339|10.166660 | 
9.75072919.917118 9.833621]10.1663$g | 

| 9-750914|9-91 7032, 9833982 10.166118 | 
9-751099(9.916945; bes 347 54/16.165846 
9-75128419.916819). $34425110-165575 
9751469|9-916773] [9.834696110.16530z 
9.751654 9-91 6686] 9834567116. 165033 
9-751838[9.91660c] |9.835238\10 164762 
9.75202319- S1E314 9335599, 10.184491 | 

9.752207 [9.916427 9835780] 10.16, 164220 
9-752392[9.916340, $i Juc 0.163949 
9.752576{9.9162544 [9.836322|10.16367B 4 
9.752760[9-916167 Le 10.163407 
9-752944|9-91 6080 64110. 163136 
9.75312819.915994 orgs 10.162366 
Co-fine | Sine | |Co-tang.|Tangent | 


——— 


Kor 


Degree $5- 


—_— — 


___ Degree 34- 487 
| Sine | Come | | Tangeny| Co-rang. { | 
39 9:733128|9-21.49 9 __[9.837134[10.163866 | 30 
31 | $:753312|9.94 5997} [9.8374 10-163595 | 29 
32 | 753495 [9-21582a| [9:837675|10.163325 || 28- 
33 | 9753579 [9-24 5933 DING 19.162054 | 27 

| 34 | 9:753862|9:91 564 w 10,164784 | 26 
35 | $9534946/9-945559)___ |9838467/19.161513 | 25 
36 | 9.254238 9:91 547% 9:838757110:164245 24 
37 9754412 9.985385 9.839027 19160973 23 
38 | $:754595 (9-915297] |9.$39297/1 p11 22 
39 | 9-75477$[9-91 5210 be 39568|10. 160432 21 
40 | $:75496019-91 $1231 __19-39838)10.160162 | 20 
41 | 91755143 [9-91 5935  |>SqoloBlronagige: I2 
42 | 9-753325(9-214948} [|9:840378{19.1596923 | 18 
43 | $753508[9.914860 0647 j10:159352 | 17 
44 | $:753699[9-914773]  [9:340917|10.1-59083 | 16 
45 | $75587219.914685] _[5:841197[19.158813 | 15 
46 | 9756054 [9:914597] [9841457 [104158543 | 14 
47 || 9:75623619-914510| [9:341726;10.158273 | 13 
48 | 9756418 [9.914422] [9.841996 7: 58004 | 12 
49 | $:736600|9.914334| [|9:342206|1B.157934 | 11 
50 | $:75678119:914146| _ 9.842505{10.1 57465 | 10. 
51 | 9$:756963(9-9141 58} 9842804|10. .157195 | 9 
52 | 9:757144[9-914070] ([9-3843074{1 156926 | 8 
53 | $:757316(9-213982 9:843343| 1c-156657| 7 
54 {| 9257507 (9.913894 [7 843612|10-356387 | 6 
55 | $-75768819.913906} 19:343882110:1 56118 [* 5 
56 | $-75786919.913718] [$o844151110.155849 | 4 
57 | 9$:3538049(9.913630) [9 2j10. 155580 | 3 
$8 | $7:58230[9.913541] [|9:844689}104455g13 | 2 
59 | 9358411|9:913453} [9844958 10455044 | 1 
66 | 9.758591 19 9233U | 193845227 [10-154793 _© 

" | Co-fine | Sine | | Co-4ng. | Tangent M 
Degroe $5: F2 


Kk k 4 


| 488 Degree 35. | 
M | Sine | Co-ſine | | Tangent| Co-eang. 
<7 | 9-75359119-913364| [9:845227(104 54774 | 60 
1 | 9-758772\13276] |9:845496[10:154504 | 59 
2 | 9-75895219-913187] |9:3845764|10-154235 | 58 
3 | 9:759132 [9.913999] |19.846033110.153967 | 5 
4 | 9759312 prgona] heyy rh 10.153698 | 5; 
5 | 9:75949219.912921] \9.846570|10.153429 | gg 
6 | 9:75967219-912833] [|9-3846339|1@1 53161 | 5, 
7 | 9-7.59851 CRrnNe] 9.847fo07|10.152892 | 52 
8g | 9-76003119.912655] 19:3847376110.152624 | 52 
9 | 9-760210 9.912566 9:347644[10.152356 | 51 
Ti 9.76039019.912477 5:347913110-152087 | 50 
11 | 9:76056919.912388 9.3848181|10.151819\] 49 
12 | 9:760748[9:912299] [9.848449|10.151551 | 48 
13 | 9-760927 [9.912210 9.843717 [10.151283 | 47 
14 | 9-761106[9.912121 9.8438985[10.151015 | 46 
15 | 9-761235[9.912031] |19-849254[10.150746 | 45 
16 | 9761464 [9.911942] [|9.849522[10.150478 | 44 
17 | 9-761642[9:911853 9.849789|10.150214 | 43 
18 | 9-76182499-911763 9:3850057110-149943 | 42 
19 | 9-761998[9.911674 boat 109.149675 | 41 
20] 9:-76217719-911584| 19:850593[10.149407 | go 
21 | 9.76235619-911495 9.8590861[10.149139 | 39 
22 | 9-7623%h [9.911405 9.851128|10.148872 | 38 
23 |9-76274219:911315] |9:85139611014860q | 37 
24 | 9-762389/9:911226| [9.851664|10.148336 | 36 
25| 9.76306719.911136 9851931110-14806g | 35 
26 | 9.7532 4519911046 9.852199110.14780o1 | 34 
27 | 9:763422[9-910956] [9.852466[10.147 534 | 33 
28 | 9-76359919:910866] 19.852731110.147267 | 32 
29. | 9:763777|9-910776] |yB53001[10.1465999 | 31 
Zo | 9:76895419 910686] 19:853268|10.146732 | 30 
Co-fine | ' Sine | {Co-tang.| Tangent < 


Degree 54- 


Y | Degree 35. 489 | 
M | Sine | Co-ſine | | Tangent| Co-tang. | 
30 | 9-763954|9-910686] |[9.853208|10.146732 | 39 
31 | 9-764131 119.910596 9.853532|10.146465 | 29 
32 | 9.764308{9.910506 9.3853802\10.1461983 | 25 
33 | 9-75448519-910415] 19.854069,10.14593o | 27 
34 976456219 910325 [9254336 10.145664, | 26 
| 35 | 9764838(9.910235] 19 854603[10.145397 | 25 
1 36 | 9-765015|9-910144] [9:854870|10.145130 24 
37 | 9-765191|9:910054 9.855137|10.144863 | 23 
38 | 9.765367 9.909963 [9.855404110.144596 | 22 
[ 39 | 9-765544|9-909873] [9.955671|10.144329 | 21 
40 | 9:76372019-909782| |19.855937110.144063 | 22 
41 | 9:76589649.909691| |[9.856204|10.1437g6 | 19 
42 | 9.766071|9.909601 9.356471110.143529 | 18 
43 | 9:766247|9-909510l 19-356737[10.143263 | 17 
44 | 9.766423|9.90g419] [9:857094[10.142996 | 16 
45 9:766598|9.909328 19-359270110.142730 | 15 
46 | 9.766774|9-909237] [9:357537|10.142463 | 14 
47 | 9.766949|9.909146| [$.857803|10.142197 | 13 
| 43 | 9967124|9.909055 9.858069|10.141931 | 12; 
49 | 9.76729919.908964 9.858336|10.141664.| 11 
50 | 9.767474|9-908873] |19.858602[1 0.141398 | 10 
51 | 9.767649 9.908781 9.858868|10.141132 | 9 
52 | 9.767824 9.908690] [9.859134|10-140866 | 8 
53 | 9-767997 9908599! [9 859400{10.140600;| 7 
54 | 9.76817319.908507 9359656 10.140334 | 6 
55 | 9.768348[9.908416 9.859932[10.140068 | 5 
56 | 9.768522|9.908324| [9.860198|10.139802 | 4. 
57, | 9.768696[9.908233 9.860464|10.139536 | 3 
58 | 9.768871|9.908141 3 860730 10.139270 | 2 
39 | 9-769045[9.908049] [9.860995|[10.139065 | 1 
60 | 9.76921919.907958 9.861261110.138739 | © 
| | Co-ſine # Sine - | | Co-tang. | Tangent | M 


Degree 54- 


— 


| 


es... 


"1 


490 Degree 36. 
hog | Sine | Co- fine | | Tangent | Co-rang. | 
| — | 9:76921919.907958]  [9.861261]10.138739 | 6 
2 | 9:76939 2, 9.907866 9.861527|10.1384793 | 59 59 
; 9769366| 9907774] 9.861792|10.1382068 | 58 
4 9.769740[9.907682] ' [9.862058[10.137942 | $9 
5 | 9769913 arte Wes 10.137677 | 56| 
hr 9.77008719.997498 9.862589110.137411 | 55 
g | 9-7102609.997406 9.862854|10-137146 | 54 
g | 9:770433[9-907314| 9.863119 10.136B880 | 53 
9.770606|9.907221] [|9.863385{10.136615 | 52 
\? | 9-770779/9.907129] |9.863650[10.136350 | 51 
10 | 9.550952|9.907487) _ [9.86391 3|10-136c85 | 56 
", | 9:7971125/9.906945] |9,864180)n0.135820 | 45 
> | 9.771298|9.906852] [9.864445|[10.135554 | 48 
13 | 9079147 {9.906760 9.864710]1a-195289 | 45 
"> | 9-771643[9.906667] [9.86497 5|19.135024 | 461 
2 9.79181519.996574|  _19-865240110.134759 | 45 
- | 9771987 99054B2) 9.865505|10.134495 | 4 
| *7 | 9:792159/9.906389] [9.865770/10-134230 | 43 
9.77233119.906296| 9.866035110.133965 | 42 
19 þ9.772503{9.906203| |9.86630a[10.133700 | 41 
20 [ 9.97267519.906111 9.866564110.133436 | 40 
od 9772847 |9 .v906018] |9.866829]|10.133x71 | 39 
*2 | 9:773013 9.995925] [9.867094 te.132905| 38 
23 9473190 (9.903892 9:867 358|10.132542| 37 
24 [9.773361 [9.905738] |9.867623[10.132.377 | 36 
25 9.73533|9 905645| 9.867887|10.132113| 35 
29 | 9:773704 9.903552] [9.868i52/10.121348 | 34 
gf 9773875 9:995459% [9.368416|10.131 584 þ 33 
[2 9-77 4046 9.905365 9.8638680|10.131320| 32 
129 | 977421719 905272 9.868943] 10.131055| 31 
32 | 9:77438819. Zo3179| 9869209 10430791 | 30 
'Co-fine | Sine | | Co-rany.|Tangentt' | M 


Degree F3- 


DE Se OG ea Inn 614 WwuuuWwygwWwwl = \ 


[ITE 


SF EE: Degree 36. 491 
| M | Sine | Co-fime | | Tangent| Co-eang. 
6o 30 | $:77438819903179| 19869209] 10.130791 | 30 | 
59 31 | 9-774558/9-905085] [9.364773 10130527 | 29 
38 | 32 | 9-774729 mugs 9.367337,10-130263 | 28 
37 133 | $-774399[9.904898 9.870001) 10.129999 27 
56 34 | 9:7750701| 9.904804 qr. 104129735 | 26 
33 35 | $:77524019.904711\ _ [9 .870529{10-129471 | 25 
34 36 | 9.7754 10;.90461 9.870793{10.129207 | 24 
33 37 | 9:77 5580(9.904523] |9.871057110.128943 | 23 
52 38 | 9.7757 $219-90442 9:871321j10.128679 | 22 
$1 5Þ | 9:77 592019994335 rl 9 or 21} 
jo 40 | 9-776090\ 9.904241] |9:371849110-128151 | 25 
9 41 | 97762591 9904147; (9288 12/10.127888 | 19: 
8 42 | 97764291 #904033] |[9.872376110.127624 | 18 
A 43 | 9$:77659819:903959] \9872640110.127360 | 17 
6\ 44 | $:776768| 9.903864] 9 S7290N 0127097 i6 
5 45 | 9:77693719:903770| __19.873167110.126833 | 15 
+ 46 | 9:77710619.903676) |9-373430, 10.126570 | 14 
3 47 | 9-77727519:903581] |9.873694|10.126306 | 13 
48 | $:777444\(9:903486] [(9-873957110.126043 | 12 
49 | 9-777613 6 9.874220{10.125780 | 11 
| 50 | 9:77778119-903298] [19.874484110.125516 | 10 
| 53 | 9:777959,9-903203| [9.874747{10.125253 | 9 
52 | 9.778119|9.90g108 9.87 5040/10.124990 | B 
33 || 9-778287|9.903013 9.875273 10.124727 7 
J@ || $778455|9-902919 [9875536 10.124464 | 6 
55 || 9$-77862319.902824\ __19.875799|10.124201 | 5 
| 56 | 9-718792, 9.992729 HER 10.123937 | 4 
| 37 | 9:778960|9.902634q| |9-876326|10.423674 | 3 
38 | 9-779129|{9-902539 9.876589|10.123441 | 2 
59 || 9779295 9.902444 9.$76851|10423149 | 1 
| | 60 | 9.77946319-902349] |9877114|10.122886 | © 
) 4 ! 
Co-fine | Sine | | Co-tang.| Tangent M | 


Degree 53- 


492 Degree 37. 
M Sine | Co- ſme | | Tangent| Co-tang. [| 
© 9 779463\9.902349] [9.8771 14|10.122885 6o 
I | 9.779631|9.992253 9.877377|10.122623 | 59 
2 | 9.779798|9.902158 9.877640|[10.122360 | 58 
4 9:779965(9.902063 9-377903|10.122099 | 57 
.4 | 9$.780133|9.901967 9.3878165|10.121834 | 56 
_$ | 9.780300|9.901872 9-878428|10.121572 | 55 
6 | 9.780467|9.901776 [9.878691 10.12130g | 54 
7 | 9.780634'9.901681 9.878953[10.-121047 | 53 
8 | 9.78c8or [9.901585 9.879216110.120784 | 52 
9 | 9730968|9.901488 9.879g78[10,120522 | 51 
10 | 9.7811341[9.901391|__19-379741110.120259 | 50 
TI | 0.781301}9.991298] [9.880003|10.119997 | 49 
I2 | 9.781467|9.901202 9.880265|10.119734 | 48 
13 | 9.781634|9.901106 9.880528/[10 119472 | 47 
14 | 9.78180019.901010| - [9.880790{10.119210 | 46 
15 | 9.781966[9.900914 9.88 1052[10.118948 | 45 
16 9.78213219.900328 9.831314|1c.118686 | 44 
17 | 9.782298|9.900722 9.331576|10.118424 | 43 
18 | 0.782464 \9.900626 9.381839[10.118161 | 42 
13 | 9.782690(9.900529 9.882101110.117899 | 41 
22 | 9.78279619.900433] _ |9:882363110.117637 | 40 
21 | 9.982961 (9.900337 9.882625|[10.117375| 39 
22'| 9.783127 9.900240 9.882886|10.117114 | 38 
23 9.183292/9.900144 9.883148] 10.316852| 37 
24 | 9.783457|9.900047 1 >> Ce 36 
25 | 9.983623. 9.899951] _ |9.883672110.116328| 35 
'26 9.783788, 9.399854 9.883934|10.116066| 34 
©27 | 9.783953|9-899757] [9.884195 |[10-115805| 33 
28 | 9.984118;9.:899660] [9.884457 |10.145543| 32 
29 | 9.784232 9.899563] 9.884719{[10.115281| 31 
39 9.784447 9.899467 k. 9.884980 FO.1T15020| 3O | 
Co-ſine | Sine | - | Co-eang.| Tangent | M 


Degree 52. 


/o! 


oO 


"_ VI wean © 


—— 


' Degree 37. 


Sine |- Co-ſine | [Tangent | Co- tang. 
9.784447 9899467] _|9.884980[10.115025 
Hye 9.899370 9.885242[10.114753 
9-784776\9.899273] |9.885503[10.114497 


9.784941|9.899175 
9.78510519.899c78 


9-7852691\9.898981] _ 


9.885765!/10.114235 


9.886026|10.113974 | 


9.886288|10.113712 


9.785433|9-398384 
9.78559119.898787 


19200549 10.113451 
9.886810[10.113190 


9.785761|9.898689 9.887072/10.112928 
9-785925|9.898592] [9.887333|10.112667 
9.786088 0.898404, 9.387 1 10.112406 
ltr .893397 9.387855|10.112145 
9-7 8641619.896299 9.888116|10.111284 
9.786579 9.898201 '9. 888577110.111623 
9.786742 9.898104 9. 888638|[10.111362 

9.786909 9898006| :9.888899|10.111101 


9.787069'9.8979c8 
9.787232 |9.897810 
9.78739519-397112 


|9.8891 60/10.110840 


9.889421|10.110579 
9.889682|10.110318 


| 


9.787 557|9-897614| 2 .8389943|10-110057 
9.78772019.897516 o.890204|10.105796 
978788319. 897418] 9.890465|10.109535 
9.788c45 359720 9.890725|10.109275 
9 788208. '9 897222) * 9.890986|10.109014 
9.788370[9.897 123 9.891248[10.108753 
9.788532 9.897025 19: 89150710. 108493 
9.738694 [9.8969 9.891768; 10.108232-f 
9.788856|9.896828 90.892028| 10.1&7G72 
9.789018|19.896729 9.892289|10.107711 
9. 78918019. 396631 | 9.892549|1c.107451 
9.789342;9.3896532| [9.852810 10.107190 
Co-ſme | Sine | |Co-tang. | Tangent 


IO 


= | o OR" Qaaw WV | 


Degree 52. 


| 


 ———————_ 


Degree: 48. 


_ 
— 


9.793195 94246 


494 | 
M | Sine | Co-ſine | [Tangent | Co-tang. 
o 9.789342|9.896532/ [9.892810[10,107199 
1 | 9-789504|9.896433 4-44 nt IS tm 
2 | 9-78966519.896335 44446 t0:106669 | 58 
3 | 9-789827|9.896236 9.893591 [10.106409 
4 | 9-789988|9.8961 37 9.89385t\10.106149 
5 | 9-79014919-896038| _ [9-394111|10.105889 
6 | 9-790310 9.895939 277 16.105628 
7 | 9:790471|9. 895840 9.3894632{10.195368 
* 8 | 9.790632[9.895741 {9.3894892|10:105108 
9 | 9799793 fone 4d are r 
1o 9-79995419.895542] [9.895412{10-104588 
9.791115'9.895443 9.895672] 10.104 328 
12 | 9-79127519.895343 at fi php 
13 | 9-79143619.895244 9 896192110.103808 
14 | 9-791596;9.$895144 44x hap Le 
15 | 9-79175619-895045 9.396712110.103283 | 45 
16 | 9.791917|9.894945] [9.396971 10.10302B 
17 | 9.5492077|9.3894846 9.897231] 10.102769 
18 | 9.792237|9-894745] (9.897491110.102509 
19 | 9.792397 a; =o 14 rppeen 
20 9.792557 9.8945 46 9.398010 10.101990 
21 9.79271619.894446 | 9.89$270|r0.101730 
22 | 9.792876 9.894346]  |9:8 $8530|10:101470 | 38 
23 9.793035 [9.894246 9.898789[10.101214 
24 


9.899049|1 0.100951 
9 899308|10.100692 


9.793513 '9.893946 
9.793673 '9-893345 
9:79333219.893745 
9.793991 9893645 
9.79414919. 


9.79335419.894046 


93544| 


9:899568|10.100432 
9.899327 | 10.100173 


9.900086| 10.09991 3 


9.900346|10,099654 
9.990605 10.09939 5 


| Co-ſine | Sme | | Co-rang. | Tangent | 


Degree FI. 


— 


LONAA LA WAL WA INRA AL: WAL AL Wn [lt 


RR... Go... AS a= &O " , CT We eG” JJ wy WA ow WW TI'Ot 


Degree 1s. 


ww. = 495 
M| Sine | Co-ſne | | Tangent | Co-rang. 
30 | 9.79414919:893544] 19.9006c5[10.099395 | 30 
31 9.794308 9.893444 9.900864 |1c.099135 | 29 | 
32 | 9.794467 [9893343 9:901124[10.098876 | 28 | 
33 | 9-79462619.893243] [9:901383[10.098617 | 27 
34 | $794784|9-853142| |9.901642|10.998358 | 26: 
35 | 9$:79494219-893041| _19.90190111c-2980gg | 25 
36 | 9.795101 9.892940 [9-902160 10.097839 | 24 | 
37 | 9-795259|9:892839] 19.902419|[10.c97580 | 23 
38 | 9.795417 [9.892738 9.902678|10.097321 | 22 
39 | 9:795575|9-892637] [9.902937 |10.097062 | 21 
40 | $.79573319-3892535| 19-903196[10.096803 | 20 
41 | 9.795891 |9.892435 9.9034 55[10.096544 | 19 
42 | 9.796049 |9-392334 19-903714[10.09628 5 18 
43 | 9.79620619.892233 9.903973110.096027 | 17 
34 979630419 292192 9.904232|10.095768 | 16 
45 | 9.79652119.892030] 19.90449i[10.095509 | 15 
46 | 9-796678\9.891929] [9.9047 50|10.095250 | 14 
47 | $:79683619.891827 9.905008|10.094991 | 15 
48 | 9:79699319.3891726] [9.905267 |10.094733 | 12 
49 | 9-797150j9.891624] [9.905526|10.094474 | 11 
50 9.79739719-891 322] [9.905784[10.094215 | 1© 
51 | 9-797464|9.891421] |9.906043j10.093957 | 9 
52 | 9.797621 [9.891319 9.906302|10.093698 | 8 
Js 9:79777719-891217} 9.906560|r0.093440 7 
54 | 9:797934, 9-891 ae Pore 10.05318z | 6 
55 9.798091 [9.891013 9.907077110.092923 | _5 
56 9:798247|9-89091 I 9.907336 10.092664 | 4 
$7 9.793403 9.890809; 9:907 594 |10.092406 3 
58 | 9.79856019-8907 07 9.907852[10.092147 | 2 
59 | 9-798716|9.890605] |9.908111|10.c91889 | I 
60 | 9.79887219.890503] |[9:908369|10.091631 | © 
Corfine. | Sine | | Co-rang.| Tangent |M 


Degree 51. 


| 496 Degree 39. 
M | Sine | Co-fme | | Tangent | Co-tang. | 
_o | 9.798872|9.890503| _ ny 90836511 0.091631 '& 
1 | 9.799023|9.890400| " [9.908627|10. 091373 |59 
2 | 9:799184|9 890298 9.908386| 10.0911 14, [53] 
3 | 9-79933919-Bgo195] |19.909144/10.090856 |57 | 
4 | 9:799495|9- 890093] [9.909402110.090598 | 56| 
_$ | 9:79965119.889990] __19-909660[10.090340 | 55 
6 9.799806 9.889888] 9.909918|10.090081 | 54 
7 | 9-799961 [9.889785] [9.910176[10.089823 |53 
8 | 9.80c117[9.889632 9.910435|10.089565 [52 
9 | 9.800272|9.889579 - -910693|10.089307 |51 
Io 5800427 9.839476 4910951j10.089049 |50 
II 9.800582 9.889374 9.911209|10.088791 [49 
12 | 9.800737 [9.889271 9.911467|10.088533 '48 
13 | 9.80089219.889167 9.911724|10.088275 | 47 
14 | 9.801047|9.889064 9.911982[10.088017 | 46 
i5 9.801201: 9.888961] _ 19.912240[10.087760 45 
16 | 9.801356'9.888858] [9912498|10.087502 44 
17 9.or510'9 838755 9.912756|10.087244 | 43 
13 | 9.801665 [9 888651 9.913014|10.086986 | 42 
l9 | 9.801819]9.888543| 9.913271|10 086729 [41 
20 | 9.80197319-888444]  19.913529119.986471 [40 
21 | 9.802127 '9.883341 '9 913787|10.036213 | 39 
22 | 9.802282 9.888237 9914044 10.035956 | 38 
23 | 9.802435 9-388133] [9 914302|10.035698 | 37 
24 | 9.802589\9:388030 9.914560110.085440 | 36 
25 9.802743; 9.337 926] _ 9.914317[10.035183 '35 
26 | 9.802897 [9.387822 991507 5[10.084925 | 34 
27 | 9.803050,9.387718 9.915332(10.0846638 | 33 
23 980320419. 387614 9.915590[10.0844 10 | 32 
29 | 9.803357 [9-887 519 9915847110.084153 |31 
30 9.803510 9.887406 9.916104|10.033895 30 
Co-ſine. | Sine | | Co-tang.| Tangent [Mt 
Degree 50. | 


Degree ” : 


_—_ 


L1 


M | Sine - | Co-fine | | Tangent| Co-rang. 
3o | 9.8035 10[9.887406] [9:516194|t0.083895 | 36 
31 | 9.803664|9.887302 9.916362{10:083638 | 29 
32. | 9.8c3817| 9.887198 9.916619{10.083381 | 28 
33 | 9.803970|9.887093| [9-916876;10.083123 | 27 
34 | 9.804123(9.887989 9.917134\{10.082366 | 2 
35 | 9:80427619.836884,| . \9.917391[10.082609 | 25 
36 | 9.804438|9:8867380| [9.917648 '10.082352 | 24 
37 | 9.304.581 [9.836675 9917905 10.082094. | 23 
33 [9.804734 9 #86571) 9.918162 10 081837 | 22 
39 | 9.804886[9.386466 9.913420{t0.081580 | 21 
49 | 9.805038[9.886361 9913677110; 031323 20 
41 | 9.805191 9.836257] [9.918934|10.081066 | 19 
42 | 9. 805343 9.386152 9.919191] 10.080809 | 13 
43 | 9.805495 9.886047] [9 919448|10.980552 | 17 
44 | 9.805647|9.835942] |9.919705|10.080295 | 16 
43 | 9.803799,9.885337] 19-919962[10.080038 | 15 
46 | 9.805951/9.885732] [9.920219| 10079781 | 14 
47 | 9.8061031|9.385627 9. 920476, 10.079524 | 13} 
48 9.806254|9.335521 9. 920733. 10.079267 | 12 
49 | 9.806406|9.885416 9.920990j10.079010 | 11 
50 | 9.80655719.885311| |9:921247110.078753 | 10 
JI | 9.806709! '9. 835205 9.921503 503[10:078496 9] 
32 9.806860|9, 885100 9.921760|10.078240 | 5 
33 | 9.80701 1|9.884994 9.922017}10.077983 | 7 
34 | 9.807162'9.834839 9.922274|10.077726 | 6 
55 | 9.807214'9.884783] _|9:922530110.077469 | _5| 
56 | 9.807464|9-884677] |9.922787|10.077213 | 4| 
57 | 9.807615[9.884572] |[9923044|[10.076956-| 3þ| 
53 | 9.80776619.884466] 9.923300{10.076699 | 2} 
$9 | 9.807919|9.384360 9.923557(10.076443 | 1 
60 | 9 808067 9.884254 9.92331r311 0.976186 | _© 
Co-ſine | Sine | | Co-trang. [Tangent | M | 
Degree 50. þ 


498 


Degree 49. AR ed 
M Sine | Co-ſine | | Tangent| Co-tang. '# 
0 | 980806719.884254! _ [9923813[10.076186 | 60 | 
1 | 9.808218|9.884143] [9.924070|10-07 5930 | 55 
- 2 | 9.808368[9.884042 0.924327 [10.075673 
3 | 9.803519]9 883 9:924583110.075417 | 97 
4] 9.808669|9.883829 9.9243839|r0.075160 | 56 | 
_5 | 9-80881919.8983723] 1[9-925296 [0.074904 | 55 
6 | 9:80896919.883617] [9.925352|10.074647 | 54 
7 | 9809119/9.883510| [9.925609|10.074391 | 53 
. B | 9 $0926919.883404] 19-925865)10.074135 | 52 
9 | 9.809419\9.883297 | .926121|10.073878 | 51 
Io 0.809569/9:883191 $494 10.07 3622 50 
11 | 9.80971819.883084 9.926634 |10.073366 | 49 
12 | 9.8c9868|9.882977] [9.926890|10.073110 | 48 
13 | 9.810017[$5.882871| 19:927147110.072853 | 47 
14 | 9810166|9.882764 9.927403|10.079255G7 | 46 
5 9 810316|9.882657 9.927659|[10.07 2341 45 
16 | 9.810465 ol 9.92791 5|10.072085-| 44 
17 | 9.810614[9.382443 9.928171 |10.c71829 | 43 
18 | 9.810763 [9.882336 9.928427[10.071573 | 42 
I9 ret Ly go 9.923683|10.071317 | 41 
20 | 9.81006119 8321 21 9-92894b|10.071060 | 4o | 
21 | 9.811210|9.882014 9.929196|10.c7o804 | 39 | 
22 | 9.811353[9.8381907 9.929452|10.070548 | 38 
23 | 9.811506!9.881799 9.92970$110.070292 | 37 
24 ebrda rs [9929964 10.070036| 36 |. 
25 | 981180419881 584 9.930219] 10.069781 | 35 
26 | $9.811952|19.881477] [9.930475[10.069525| 34 | 
27 | $812100 9.881369 9.939731 [10.069269] 33 | 
'28 | 9.812248 (9:381261 9.930987 [10.069013| 32 
29 DOE Ipe|pngte5y 44 257-14 Pane. Zi 
30 9.812344/9.881045 9.931499110.068501| 30 
Co-fine | Sine | | Co-tang. [Tanger | M 


Degree 55. 


_—_ 


WwURPYR©P_—_Uy yy ECYwCeCeCEetTeTFT 


0 


—___ C8} 


MS CI 7 - 


Degres 49 _ 499 
M | Sine | Co-ſue | | Tangent | Co-rang. | | 
30 | 9812544[9.381045] 19-931499 DT [30 
31 | 9.81269219; 9:931755 10.068 29 
32 | 981284019. 5b? 9:932010[10.0679 4 28 
33 | 9-312988. "8307 21 9.932266|10. Wd on 27 
34 | 9-813135|9.880613] [9.932522|10.067478 | 26 
35 | 981328319-880505] 19.932778}10.067222 | 25 
36 | 9.813430 9.380397 9933933] 0.066967 24 
37 | 9.$135781|9.880289 9.933289[10.066711. | 23 
38 | 9.81372519.380180] [9.93354 5110-066455 | 22 
| 39 | 9-813872|9.880072 9.933300|t0.066200 | 21 
| 49 | 9:81401919.$79963] 19-934056[10.065944 | 22 
41 | 9.314166[9.879855 9.934311 |19.065688 | 19 |. 
42 | 9.814313[9:879745| [9934567[10.065433 | 13 | 
1 43 | 9:814460]9.879637] |19:934822119-065177 | 17 
44 | $814607(9.879529] [|9:935078[10.064922 | 16 
45 | 9.814753|9.879420| _ 19.935333[10.064666 | 15 
46 | 9-814900 9.879311 9.935589 |10.064411 | 14 
47 | 9815046 9.879202| [9:935844[10-064156 | 13 
48 | 9.815193 9.879093 9.936100[10,063900 | I 
49 | 9-315339| 9.378984] [|9:936355[10.063645 | 11 
50 9.815435|9.878875 9.936610[10.063389 | 10 
{.5! 9.815631 |9,878766 9.936866|10.063134 | 9 
152 | 9.$1577719-878656 9.937121|10.062879 | 8 
'53 | 9-81592319-878547] [9-937376110.062623 | 7 
:54 | 9.816069|9.878433| Pon 10.062368 | 6 
55 | 9.81621 519.878328 9.937887[10.062113 | 5 
56. | 9.816361 9.878219 9.933142|10.061858 | 4 
157 9-816506 9.878109 9.933397 |[10.061602 | 3 
58 | 9:316652]9.877999] [19:938653|10.061347 | 2 
59 | 9816797 9077890! 9.938908|10.061092 | 1 
So 9:81694319.877780| __ [9:939163110.060837 | © 
Co-fine | Sine | |Co-cang. | Tangent |M 
Dogree 49. 


FTz 


i. 


Degree 4t. 


| © 0 cou aluawenlo| = 


Sine | Co-fine | [Tangent | Co-tang. 


9-316943|9:877780| 


[9.939163|10.060837 


9.317088 9.877670 
9.817233|9.877 560 
9.817378|9.877450 


9:9394 18, 10.060582 
9.939673{10.06c327 
9 939928|10,060072 


6.817 52 9.877340 9.9401$3|10.059916 
| 9.817668|9.877230 9.940433(10.059562 
9.817813 /9.877120| ,9.940693|10.059307 
9-817958|9.877009] |9:940948|10.059052 
9.818103 {9.876899 9.941203|10.058797 
9.818247\9.3876789 9.941458|10.058542 
9.8183921[9.876678 9.941713|10.058287 
| 9.318536|9.876568 9.941968 1c.058032 
9.818681|9.876457 9.942223|10.057777 
9.81882519.876347 9.9424783|10.057 522 


 9.818969{(9 Re] 
9.81811319.876125 


9.942733|10.057267 
19.942988|10.057012 


9.819257 (9.876014, 
| 9.819401 [9.875904 
9.81954519.875793 


9.943243| 10.0567 57 
9.943498] 10.056502 
9.943752] 10.056248 


9:320979{9 874679] * 


902712219. 974506 
9.8212649.87 4456 


9.819689|9.875682 9.944007 [10.055993 

20 | 9.81983219.875571 9.944262|10.055728 
9.819976|9.875459] [9.944517|10.055483 

| 9:320119 9.875348 9:944771110.055229 
9.320263(9.87 5237] |9-945026{10.054574 
9.820406 Lok 9-945281|10.054719 

25 | 9-82054919.875014]| _[9.945535}10-054464 
9.320693| 9.874903] [99457 90[10.054210 
9.320836/9.874791] [9.946045[10.053955 


*[ 9.94 6299{10.053701 


9:945554[10.053446 


* Co-ſine | Sine | 


9.946808[10.053192 
| Co-rang. | Tangent 


ome $6 Oe od oo ore © Yawk i». Sib Mb & @ a Yo» 


Degree 48. 


'O = DWeEin Aw cwlof 


— 


—ﬀ 


— 


ano CR ARR. nfl... hb... A'.Atd.a: 04... Ae aaa 3. > BW + 


Degree 41. FOI 
IM | Sine | Co-ſine | + | Tangent| Co-tang. 
| 30 9.821264|9.874456| 19.946808[10.053192 30 
31 | 9-821407[9.374344|  [9-947063j10.052937 | 29 
| 32 | 9.821550 9.874232 9.947317 |10.052682 | 28 
33 | 9-321692 [9.874120 9.94757210.052428 | 27 
34 | 9-3821835|9-874008 9.947826[10.052173 | 26 
35 9821977 9.873396 9.948081]10.051919 | 25 
36 | 9-322120,9.873784 9.948335 10.051664 | 24 
- 37 | 9322262 9.873672 9.948590\10.051410 23 
33 | 9.322404 9.873560 9.948344 [10.051156 | 22 
39 | 9:322546|9.873447 9:949099[10.050901 | 21 
| 40 9.382268319.873335 9.9493531(10.050647 | 29 
41 | 9.822830,9.873223 9.949607'10.050393 | 19 
42 | 9.822972\9.373110 9.949862|10.050138 | 18 
43-| 9-323114 9.872998 9.950116|10.049884 | 17 
44 | 9.32325519.872885 9.950370|10.049630 | 16 
45 | 9$32339719-$72772| __19-950625|10 049375 | 15 
46 | 9.823538|9.872659 9.950879'10,049121 | 14 
| 47 | 9.82368019.872546 9.951133|10.048867 | 13 
48 | 9.823821 [9.872434 9.951388[10.048612 | 12 
49 | 9:323962 9072327} 9.951642|10.048358 | 11 
50 | 9.82410419.872208 9.951896 10.048104 Io 
51 | 9.824245|9.872094] [9.952150|10.047850| 9 
52 | 9824336 [9.871981 9.952404 [10.047575 | 8 
53 | 9.324527 [9.871868] [9.952659110.047341 | 7 
54 | 9:324667|9.371755] [9-952913'10.047087 | 6 
55 | 9:82480819.871641 9.953167[10.046833 | 5 
56 | 9.824949 9.871528] [9.953421{10.046579 | 4 
57 | 9.825090|9.871414| [9-953675]10.046325 | 3 
58 | 9.825230[9.871301] [9.953929|10.046071 | 2 
$59 | 9.825370|9.871187 [9.954193 10-045817 | 1 |. 
60 | 9.82551119.871073] |19.954437(10.045563 | © 
| Co-ſine | Sine | |Co-tang.| Tangent |M 
| Degree 48. | 


Li3es 


Degree 42. 


* & 


[WORD 


9.327189|9.86970 
9. 220528 9. 869589 
9. 5274679. 869474 


O2 
M| Sine | Co-ſfne | [Tangent | Co-tang. 

© | 9825511 [9.871073] © 19:954437]10.04556: 045562 
I 9.825651] 9. 870960] © [9.6 954691 10. 045308 
2 | 9.825791 j2 -3703846] [9:954945[10.045054 
3 | 9. on oa 9-370732] ([9.955199/10.044300- 
4 | 9. CHE ood 9:955453|10.044546 
_3 | 9:32621119.870504| [9.955707 |10.044292 
6 | 9.826351|9.870390] [9.953961 [16043033 
7 | 9826491 |g $70275 9.956215|[10.043784 
8 [9.326631 [9.870161 9.956465110.043531 

. 9 | 9-826770|9.870047] [9.936725|15.043276 
10 | 952691019.869933] [9.956997|10. 043023 
9. $27649'9. 9. 869818 9.957231 [10,042769 


9-9574835[10-042515 
9:937739[10.042261 
9:957993[10.042c07 


9.327606 619.865 869360 9.958246[10.041753 
9.827 45 9. 319.869245 | 9 93330e| 10.041 500 
9.327884 [9.869130] (9.558534/10.041 246 
9-8280231]9.86901 5 9:959008|10.040992 
9.828162[9,868900 9.95 9262[10.040738 
9. 9.828301 [9.868785 9-959515110. 040485 
9. 5.828439 9.868670 9.959769[10.0 gore 
9.328578[9-86B555] [9.960023/10.05999% 
9. $26716| 9. 2439 1996027710. 039723 
4 328855(9-868324| [9. 969530110. 039469 

>3:8993]9868209] {9.564784| 1.039216 


9. rs 19, 2G 072 
9 329269 9.386797 

9:3829407.9.867862 
$-52954519-367747| 
9. 2329633 19.367 867631 


. 96193 3|r0.c38962 
[291 |10.038608 


4 (4H 10.038451 


Wo $44] 10.038261 


5 962052 10.037947 


Co-ſme | Sine | 


| Co- tang. | Tangehr 


Degree 47. 


Fs" TY 


_ 


—— 
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SS PSB TSS! 4 - +4 0% 
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| 


CC EIEoo arte urn ne eo 


— —— ———— -— 


Degree 42. 503 
Sine | Co-ſine [| | Tangent| Co-2ong. | 
9.829683/9.867631 |9:962052|10.037947 | 30 
9.829821 '9.867515 9.962306110.037694. | 29 
902995918 867399] [9:962560110.037440 | 23 
9.830096[9.867283 9.962813110.037187 | 27 
9.830234[9:867167] [|9.963067|10.036933 | 26 
35.| 9:$3037219.867051 9.963320|10.036630 | 25 
9 B30509/ 9.386693 9:963574.\10.036426 | 24 } 
9, Poll 9.866819 9:963827110.036173 | 23 ; 
7.830784|9.866703 9.96408 br l0-633919 22 | 
9.830921 9.866586 9:964335|10.035665 | 21 | 
9:83105819:866470 9.964588[10.035412 | 29 
9.831195 9.866353 9564B42/10.0351 58 | 19 
9.831332|19.866237| - [9:965095[10.c34905 | 18 
9.831469]9.866120 9.965343[10.034652 | 17 | 
9.831606\9. 866004 9 965602|10.034398.| 16| 
9831742/9865887] [9955355 10.034144 | 15, 
9.831879 9.865770 9 966109/10.033891 | 14 | 
9.832015\9. 865653] [9 956362/10. Eee” jo 13 
9.32152 29865536] 19.955615\10.923384 | 12 
9.832283 [9365419 19.966869; 10.033J131 | 11! 
9. y; 9.865302] |9.967122|10. 032878 | 10 
| 983256119.8653185] [9.967356'10.032624 | 9 
9.83269719.965068 9.967629 10.032371 | B} 
4 032033 9:864950] 19.967883'\10.c32117 | 7 
$32969|\9.864833 9.963136\10.031864 | 6 
5855709 $64716 9.968389 10, 031617 15 
9.833241/9:864353 (|5.968543'10.031357 | 4 
9.833376|9:364480, 9.968395 | 10.031104 | 3 
9.83351219.864363 (9.969149'10.0398542 | 2 
9 $3354819.864245 | 9 9£9403 10.c3c597 | 1 
983378319.364127| [9.969656 10.c30394 | o| 
Co-ſine. | Sine | | Co-tang.| Tangent |] | 
Degree 47. 


L14 


| 
P) 


Degree 43. 


| — ES by bay feed fy gang | hug Z ? mY 
WO GON ne SAe ge w ode S. 


20 
[21 
22 


23 


Sine 


Co-ſine 


| | Tangent | Co-tang. | 


9.833783|9.364127| 


__[9.9696s 56[10.030344 


9 833919, 9.864010] _ |[9. 969999 10.030091 : 
9.834034, 4 9.863892 9.990162|10.029838 
9.834189, 9.863774] 19. 970416 10.029584 
9.334324|9. a 9.970669110.029331 
9.83446019.863537 9.970922[10.029078 
9.83459519-863419] [9.971175 [10.028827 
9.834730|4y, 363301 9.971428|10.028571 
9.83486519.863183 9.971682|10.028318 
9.334999 9.863064, 9.971935|10.023065 
9.835134 [9.862946 9.972188[10.027812 
9.83526949.862827 9.972441|10-027559 
9.935502 9.862709] [9.972694;[0.027306 
9.83553 819 $62590 9.972948{10.027052 
9.835672|(9.862471 9.973201|10.026799 |. 
g 835806 9. $852353 9.9734 54[10.026546 
9.835941, 9. $62rty 9-973707|10.026293 
9. 836075| 9.8621 15 9.973960|[10.026040 
9.83 36209, 9.86199 9.974213{10.0257187 
9.836343, 9861897 9-974466{10.025533 
; $3647719- $617571__ _19-974719110.025280 | 
9.836611'9.861638] |'9.974573{10.025027 
9. $36745 9 861519 » 975229{10.024774 
9:836878'9.861399) [9.975479/10.024521 
$837012]5 861380 9.975732|10.024268 
: 9837146 9.861161 9:97 5985|10.02401 5 
9.837279|9:861041 9.976238 10.023 3762 
9. 83741219. 860921 9.976491 10. 0235c9 
9 837546;9.360802] [9.976744 10.023256 
4 837679 9.860682 9: 976997] 16.023cc3 
$378 1219. 860562 9.977250; 10 £22750 
ph | Sine | | Co-eang.| Tangent 


iS = &&> 


wu uy 


=o > & PL [NYYVL 


SSSS$Sf=nnSr/anuees3| 


Degree 46. 


——————_—_—_— — << —__ 


| fo) 


7 
6 
ah. 
4 
3 
2 
I 
O 
M 


Degree 43- 
M | Sine | Co-ſme | | Tangent | Co-tang. 
zo | 9.837812|9.860562] |9.977250|10.c22750 
{31 | 9-3837945 9:860442| , (9-977 503 1.022497 
132 | 9.838098|9.860322 9.977756| 10.022244- 
337 9-833211,/9.360202 9.978009|10.021991 
1 34 | 9.333344|9.860082| _ [9.978262|[10.021738 
135 9.838477 9.359962 9.978515[10.021485 
36 | 9.838009 9.859842 9.97 $768/ 10.021232 
137 | 9-338742[9.859721 9.979021 | 10.026979 
138 | 9.838875|9.859601, 9.979274|10.020726 
139 | 9-839007[9\859480] [9.979527|10.020473 
40 | 9.839140 9.859360 9.979780|10.020220 | 
41 | 9:83927219.859239| |9.980033[10.019967 
442 | 9:3839484\9-8591 "a 9.980285|10.019714 
43 | 9:83953619:358998] [9.980538[10.019461 
{44 | 9.839668|9.858877 9.980791 |[10,019209 
145 | 9:83980019:858756| __|9.981044|10.018956 
46 | 9.839932 /9.858639|] [9.981297 [10.018703 
| 47 | 9.840064 9.858514] [9.981550[10.018450 
48 | 9.84019619.8538398| 9.981803!10.0181 97 
49 | 9.840428 9.858272 9.982056|10.017944 
150 9.840459[9.858150 9.982309[10.017691 
51 | 9.840591 [9.858029 9.982562{10.017438 | 
{ 52 | 9.840722|9.857908 9.982814|10-017185 
| 53 | 9-840854/9.857786] 19 983067|10.016933 
| 54 | 9.84098519.857665 9.983320|10.016683 
55 | 9-84111619.857543| __|9-983573110.016427 
156 |19.841247|9.857421 9.983326|10.016174 
57 | 9.841378|9.857300 9.984079| 10.015921 
584 9.841509\9.857178 9.984331 | 10.01 5668 
|-59 | 9841640 9857056] 9:9843584|10.015416 
+60] 9.84177119:856934| _|9.584837[10.015163 
\ Co-ſme | Sine | [Co-tang. | Tangent 
EY Degree 46. 


— 


— 


56 


Degree 44- 


12] 


wF 


| 9:342033 


ns: | Co-fane | 


| Tangent | Co-tang. 


9841771/9.$56934| 


[9:984837] 


10015162 | £7 


9.341902 [9.356812 
9-356690 
9.842163 (9-355 

9.842294 9856445 
9.842424 0.856323, 


9-9359090| 
9-985343 
4--n 


ng 


10-014940 | x4 
10.014657 |. 
I9-01440g | 
IovI4151 


19.01 3899 ; 35 


I9-013646 | 


w.owu aſupwyp lo = | 


1 9.843206 
| 9843336 
9843465 


9.842685 


9:856078 


$2422 pagers [3 


9.84281 5 |9-355956 


| 9-842945 


9.843076 


9.855833 


855710] 


| [9:937365 


9.987112 


[T0601 3393 | 
10.01ZI&o | 59 
10012888 | 

19:01 2635 


9-3843595 


9:855538| 


9:355465 
9.855342 


I5319.843725 


9:855219 
9.855096| _ 


9:987618, 
9.987871 
9.988123: 


10.032382 | 4 
10.012129 : 
NO.011877 ; 


I0.011624 ; 


9.988376 | 
$9:988629 


-O:0T I'3FI 7 


9.843355, 9854973 
9.843934. 9.354850 
9.844114 9.354727 
9844243 [9854603 
9.844372 9:854450 


19-989 387 Fr 
9:989640|10.c10360 ; 


9-988882 
9:989134 


9:989993 


10.01111$ |, 
10,010F66 4 
1:0,01 G13, 


£0,010107 | 444 


9.344502|\9:9 
| 9-344632 


9844760 
9.844825 


y.345018|9:853962 


$4356 
9.854233 
9:854109 
9:3539836 


[9:9906 51 


9990 145 
9.990398 


991156 


9:345147 


9.845662 


853242 


9-I91662 
9:991914, 
:992. 167] 


19:992420 10-007 380 1* 


992903 40.009096 | > 
156|10,008R44 35 
9991-409 Loved3y) 1: 
10-008338 {:33 
10.008oB6 7; 


10.0098 5 | : 
10:00g602 . 
10.909 349 / 


10007883 1; 


Co-fine | 


Sine 


| 


|Co-tznp. | 


T'angenc 


\ . Degree 45- 


Degree 44- LN 


M Sine | Co-ſine E | Tangent | Co-tang. | 
30 9.345662/9.853242| | 9.992420 10.007580 30 
3t | 9.345790'9.853113| | 9.992672|10.007328 | 2 
$2 | 9-345919]9:852994| | | 9-992925{10.007075 | 2 
33 | 9:846047|9.852369| | 9.993178}10.006822 | 27 
| 34 | 9-846175\9.852745] | 9-993439{10.006569 | 26 
133 | 9846304|9.852620 999365315 006317 | 25 
36 9:346432/9. 8524956, | 9-993936[10.006064'| 24 
| 37 | 9.846560[9.852371| | 9:994189|10.005811 | 23 
158 1 9.346688[9.852246| | 9.994441{10.005559 | -22 
39 994681 6/00524%8 ] 9.994694] 104605306 | 21 
40 | 9.34694419.831997| _ | 9.994947j19,005053-1-20 
41 47 dan 4g | 9:993199{to-00480 12 19 
[42 | 9:847199|9:851747] | 9-995432110.004548 | 18 
43 | 9-$47327/9:851622] | 9.995701]10.004295 | 17 
| 44 | 9:347454'9-851497 | 9993957[10.004043 ] 16 
45 | 9:34758219.851372] 999621 0j10,0037 90'! 5; 
46 | 9:847709/9.851246| | 9.996463[10.003537 |,'14 
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Some Books ſold by W. Freeman at the Ar. 


Fleet-ſtreet. 


| © bp ps in the Court of King's-Bench from 


the 12:h. to the 3orb. Year of the Reign 
of our late Sovereign Lord King Charles II. in 
3 Vol. Taken by 7 Keble of Grey's-Inn, Eſquire; 
with new and uſefull Tables to all the 4 Vol. 

Sheppard's Preſident of Preſidents. -8*. 

Zenophon's Hiſtory of the Affairs of Greece, in 
ſeven Books, being .a Continuation of the Pe. 
loponneſian War, from the time where Thucydides 
ends, to the Battel at Mantinea; to which is 
prefixed an Abſtract of Thucydides, and a brief 
Account of the Land and Naval Forces of the 
ancient Greeks. Tranſlated from the Greek by 
Fobn Newman. 

The Inſticution and Life of Cyrus the Great, 
written by the famous Philoſopher and General, 
Zenbphon of Athens. Tranſlated by F. Digby and 
F. Norris. 

Holy Devotions with Direftions to Pray : 
Alſo a Brief Expoſition on the Lord's Prayer, 
Creed, TenCommandments, ſeven Penitential 
Pſalms, and the ſeven Pſalms of Thankſgiving, 
by the Right Reverend Father in God Lancelo: 
Andrews late Biſhop of Wincheſter. 

Daily Exerciſe for a Chriſhan, or a Manual 
of Private Devetions, as well for every day in 
the Week, as upon Particular Occaſions, by 
F. Bridal, Senior, Eſq; late of the Rolls. 

A New Years Gift compoſed of Prayers and 
Meditations with Devotions for ſeveral Occa- 
ſions; the whole ſix parts complear. = 

Q 


tichoke zext St, Dunſtan's Church in 


A Catalogue of Books. 


The Old Religion : A Treatiſe wherein is laid 
down the true State of the Difference berwixr 
the Reformed and Roman Church. Serving for 
the Vindication of Our Innocence, for the ſetling of 
Wavering Minds, for a Preſervation againſt Po- 
iſh Inſmuations. By the Reverend Father in God 

of. Hall Jate Lord Biſhop of Excefer,o and at- 
terwards of Norwich. 

The Manners of the Iſraelites in 3 parts. 1. 
Of the Parriarchs. 2.Ofthe Iſraelites, after their 
coming out of Zgypr, untill the Caprivity of Ba- 
bylon. 3. Of the Fews, after theirReturn from 
the Captivity, untill the Preaching of the Goſ- 
pel, in 12”. 

The Means to preſerve Peace in Marriage ; 
being an ingenious Treatiſe written (Originally 
in French) by the Authour of the Rules of C# 
wility. 

The Penitent Pardoned, or a. Diſcourſe of 
the Nature of Sin and Efficacy of Repentance, 
under the Parable of the Prodigal Son, by Dr. 
Goodman. 

An: infallible way to Contentment in the 
midſt of Publick and Perſonal Calamities, toge- 
ther with the Chriſtians Courage and Encou- 
ragement againſt evil Tidings and the fear of 
Death. 

Argalus and Parthenia, by F. Quarles. 

Nanis Hiſtory of Venice, Fol. 

Hiſtory of the Government of Venice, $*. 

Policy of the Yenetians, 125. 

The Miſtaken Beauty, a Comedy. 

The Datcheſs of Malphey. 

The Empreſs of Morocco, a Farce, 

The Court of the Gentiles in 4 parts com- 
pleat, by Theophilus Gale. 


